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PREFACE 
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THIS DOCUMENT CONTAINS THE FINAL FLIGHT MISSION RULES FOR APOLLO 14 AS OF NOVEM�ER 1• 1970 •. ALL 

SUBSEQUENT REVISIONS TO THIS DOCUMENT WILL JE PRINTED ON DIFFERENT COLO�ED PAGES FO� EASY 

RECOGN IT I ONo 
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ROOM 2030 PHONE 483-3838• 

ANY REQUESTS FOR ADDITIONAL COPIES OR CHANGES TO THE DISTRIBUTION LIST IN APPENDIX � OF THIS 

DOCUMENT MUST BE MADE IN WRITING TO MR• SIGURD Ao SJOBERG• DIRECTOR OF FLIGHT OPERATIONS• MANNED 

SPACECRAFT CENTERo HOUSTONo TEXAS, 

THIS IS A CONTROL DOCUMENT AND ANY CHANGES ARE SUBJECT TO THE CHANGE CONTROL PROCEDURES 

DE�INEATED IN APPENDIX Ce THIS DOCUMENT IS NOT TO BE REPRODUCED WITHOUT THE WRITTEN APPROVAL OF 

THE CHI�f• FLIGHT CONTROL DIVISION, MANNED SPACECRAFT C�NTERo HO UST ON • TEXAS, 

APPROVE{) �Y---
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DIRECTOR Of FLIGHT OPERATIONS 

��:L: ____ _ 

JAMES A• MCDIVITT 

COLONEL 

MANAGER 

APOLLO SPACECRAFT PROGRAM 

R• SCOTT HAMNER 
MSFC 
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R I TEM 

NASA - Manned Spacecraft Center 

M I S S I O N  RUL E S  

1 I NTRODU C T I ON & PUR POSE 1 

M I SS I ON R U L E S  ARE PROC EDUR A L  STA T E M E N T S  WHICH P�OVIDE fL I G H T  C O N T ROL P E R S ONNEL W I T H G U I D E L I NE S  
T O  EXPE D I T� T H E  DE C I S I ON-MAK I NG P ROCESS • T H E R U L E S  A R E  bA S E D  ON A N  ANAL YSIS O f  MISS I ON tWU I PMENT 
CONF I GUR A T I ON •  S Y ST�MS OPERAT I ONS A N D  CONSTRA I N T S •  F L I GH T  CR�W PROC�DUR E S t AND MIS S I ON 
OBJEC T I VE S ,  T H E  DIRECTOR OF F L I GHT OPER A T I ONS • MANN E D  SPACE CRAFT C E N T tNt H OUSTONo T E XAS• H A S  T H E  
OVE RALL RESPONS I B I L I TY FOR T H E  PREPARA T I ON •  CONTENTS • A N D  CONTROL OF T H E  F L I GH T  M I S S I ON RULES• 

M I SSION RU LES CAN B E  C A T E GOR I ZED AS G�NERAL AND SPtC I F I Co G E N E RA L  M I S S I U N  R U L ES CON T A I N  T H E  
BAS I C  PH I LOSOPH I E S U S E D  I N  T H E  DEV ELOP M E NT Of T H E  F L I GHT M I SS I ON RULt S o  SPECI F I C  M I �S I ON RULES 
PROV I D E THE BAS I C  CR I TE R I A  F ROM WH I CH R E AL - T I ME DE C I S I ONS A R E  MADE AND W I L L BE FORMA T T E D  AS 
FOLLOWS---

A o  T H E  COND I T I ON /MA LFUNCT I ON COLUMN D E F I NES THE FA I LU R E •  

B o  T H E  P HA S E  COLUMN I D E N T I F I E S  THE T I M E  I NTERVAL I N  WHICH T H E  CONL> I T ION /MALFUI'tf! ON OCCURS , 

Co THE RU L I NG COLUMN D E F I NES FLI G H T  CONTROLLER ACT I ON A ND /OR P R OCEDURES T H A T  MUST BE 
ACCOMPL I SH E D  AS A RSSU L T  OF T H E  COND I T I ONe 

D o T H E  CUt S/NO T E S/COMMENTS CO LUMN P R OV I D ES T H E  FLI GHT C O N T ROLLER W I TH A DD I T I O NAL I N FO�MATION 
CONC E R N I NG THE C OND I T I ON / M ALFUNC T I ON ANO/OR R UL I NG• 

M I S S I ON �EV D A T E  S EC T I ON 

APOLLO 14 F NL l l / l / 7 0  I NTRODU C T I ON ANC 
PURPOS E 

GROUP PAGE 

1- l  



R ITEM 

NASA - Manned Spacecraft Center 

M I S S I O N  RUL E S  

I OMSF GENERAL RULES 1 

1-1 MISSION RULES ARE EFFECTIVE DURING THE LAUNCH COUNTDOWN• FLIGHTo MECUVENYo AND DURING PRELAUNCH 
TESTS WHEN APPLICABLE. WHEN POST MISSION QUARANTINE IS IMPOSEDo MULES WILL �E APPLI�ALBE UNTIL 
DELIVERY OF THE FLIGHT CMEWoFLIGHT HARDWAREoAND LUNAK SAMPLES TO THE LUNAR HtCEIVING LABUkATOHYo 

1-2 DURING THE CONDUCT OF THE MISSIONo THE MISSION DIRECTOR WILL BE ADVISeD OF ALL kECOMMENUATIUNS 

THAT INVOLVE CHANGES TO PRIMARY OSJECTIVESo MISSION RULESo FLIGHT PLAN CONTENTo ON LAUNCH/�LIGHT 

SAFETY • 

1-3 WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITY• THE SPACECRAFT COMMANDERo THE LAUNCH DlNECTORo 
FLIGHT DlRECTORo DOD MANAGER FOR MSF SUPPORT OPERATIONS• AND THE MISSION DIRECTOR MAY TAKE UK 

RECOMMEND ANY ACTION REQUIRED FOR OPTIMUM CONDUCT OF THE MISSIONo 

1-4 THE SPACECRAFT COMMANDERo SPACECRAFT TEST CONDUCTORo LAUNCH VEHICLE 

V�HICLE TEST SUPERV!SORo LAUNCH OPERATIONS MANAGER• LAUNCH DIRECTORo 
MANAGER FOR MSF SUPPORT OPERATIONSo OR ThE MISSION DIRECTOR MAY REUUEST A 

WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITY• 

TEST CONDUCTOK• SPACE 

FLIGHT DINECTOko DOD 
HOLD FOR CONDITIONS 

1-5 DURING THE COUNTDOWNo THE LAUNCH VEHICLE AND SPACECRAFT PROGRAM MANAGERS AND RESPECTIVE CENTER 

OPERATIONS MANAGERS WILL PROVIDE TECHNICAL ADVICE AND SUPPORT DIRECTLY TO THE LAUNCH OPERATIONS 
MANAGER AND LAUNCH DIRECTORo THE LATTER TWO WILL KEEP THE MISSION DIRECTOR FULLY INFORMED OF 

PROBLEMS AND PROPOSED SOLUTIONS. DURING THE FLIGHT PHASE OF OPERATIONS• SIMILAR SUPPORT AS 

REUUIRED WILL BE PROVIDED TO THE FLIGHT DIRECTOR AND THE MSC DIKECTOK OF FLIGHT OPERATIONS. THE 

MISSION DIRECTOR WILL BE KEPT FULLY INFORMED BY THESE IN DIVIDUALS OF PROBLEMS AND PRoPOSED 
SOLUTIONS DURING THE APPLICABLE PHASES OF THE MISSION• 

1-6 WHEN TIME PERMITSo THE FAILURE OF A MANDATORY OR HIGHLY DESIRABLE ITEM WILL BE REPORTED TO THE 

MISSION DIRECTOR BY THE LAUNCH DIRECTOR OR THE FLIGHT DIRECTOR. THE INITIAL REPORT WILL INCLUDE 
THE POSITION OR FACILITY THAT DETECTED THE MALFUNTIONo SUSSEUUENTLYo THE MISSION DIRECTOR WILL 
BE INFORMED OF ESTIMATED TIME TO REPAIR AND RECOMMENDED PROCEED• HOLD• RECYCLE• ON SCRUB ACTION 
AS IT DEVELOPS• 

MISSION REV DATE SECTION 

APO��O 14 FNL 11/1/70 GENERA� 
GUIDEUNES 

GROUP 

OMSF GENERAL 
RULES 

PAGE 

l-2 



R ITEM 

NASA - Manned Spacecraft Center 

M I S S I O N  RUL E S  

SECTION I - GENERAL �UIDELIN�S 

I-7 IF A MANDATORY ITEM FAILS DURING THE COUNTDOWN• IT WILL BE CORR�CTED PRIOR TO LAUNCH• HOLDING OR 
RECYCLING THE COUNTDOWN AS N�CESSARY• IF A MADATORY ITEM CANNOT BE tURRECTED TO PERMIT LIFTOFF 

WITHIN THE LAUNCH WINDOW• THE MISSION DIRECTOR MAY PROCEED WITH THE LAUNCH AFTER APPROPRIATE 

COORDINATION WITH THE APPROPRIATE OPERATIONS AND PROGRAM MANAGERS. GENERALL Y THE LOSS OF A 

MANDATORY ITEM WILL RESULT IN A SCRUB• 

1-8 AS THE DESIGNATED REPRESENTATIVE OF THE PROGRAM DIRECTORo ONLY THE MISSION DIRECTOR MAY SCRUB 

THE MISSION• FURTHER• THE MISSION DIRECTOR R�TAINS THE PRIMARY AUTHORITY TO DOWNGRADE A 

MANDATORY CATEGORY, THIS AUTHORITY WILL BE tXERCISED AS CIRCUM�TANCES DICTATE AND AFTER 
APPROPRIAT� RECOMMENDATIONS FROM THE DIRECTOR OF FLIGHT OPERATlONSo PROGRAM MANAGERSo LAUNCH 

DIRECTORo AND FLIGHT DIRECTOR, 

I-9 CONSIDERATION WILL BE GIVEN TO THE REPAIR OF ANY HIGHLY DESIRABLE ITEM• BUT IN NO CASE WILL THE 

LAUNCH BE SCRUBBED FOR ANY SINGLE HIGHLY DtSIRABLE IT�M• IF TWO OR MOR� HIGHLY DESIRABLE ITEMS 
FAIL AND/OR OTHER AG�AVATING CIRCUMSTANCES OCCURo THE MISSION DIRECTOR MAY SCRUB THE MISSION 

AFTER COORDINATION WITH THE APPROPRIATE OPERATIONS AND PROGRAM MANAGERS• 

1-10 WHENEVER POSSIBLE• THE LAU�CH SITE AND MCC WILL VERIFY TELEMETRY READOUT DISCREPANCIES OCCURRING 

PRIOR TO LIFTOFF• IF THE MCC LOSES A PARAMETER BUT THE LAUNCH SITE HAS A VALID READOUT• THE MCC 

WILL CONTINUE ON THE LAUNCH SITE READOUT, THIS IS TRUE EXCEPT FOR THOSE MANDATORY PARAMETERS 

!LISTED IN THE FLIGHT MISSION RULES! UPON WHICH MISSION RULES ACTION IS TAKEN. IN THIS CASEo A 

HOLD MAY BE CALLED TO EVALUATE THE PROBLEM• 

I-ll THE COUNTDOWN WILL CONTINUE WHERE POSSIBLE CONCURRENTLY WITH CORRECTION OF AN EXISTING PROBLEM, 

1-12 THE LAUNCH DIRECTOR WILL BE RESPONSIBLE FOR ALL ACTIONS IN THE EVENT OF LAUNCH SITE 

EMERGENCIESoEXCEPT FOR RECOVERY OPERATIONS OF THE FLIGHT CkEW AND SPACECRAFT RESULTING FROM A 

PAD ABORT. 

I-13 THE LAUNCH OPERATIONS MANAGER MAY SEND AN ABORT REQUEST FROM THE TIM� THE LAUNCH 

IS ARMED UNTIL THE SPACE VEHICLE REACHE S SUFFICIENT ALTITUDE TO CLEAN THE TUP OF 
TOWER, THE CRITERIA FOR SENDING AN ABORT REQUEST WILL BE ESTABLISH�D IN THE 
RULES• 

MISSI.ON REV DATE SECTION 

APOLLO 14 FNL ll/l/70 GENERAL 
GUIDELINES 

GROUP 

OMSF GENERAL 
RULES 

PAGE 
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THE UMBILICAL 
LAUNCH MISSION 



R I T EM 

l -14 

N A S A  - M a n n e d  S pa c e c r a f t  Ce n t e r  

M I S S I O N  R U L E S  

SECT I ON I - �ENERAL �U I DE L ! NES 

FROM L I FTOFf TO UMB I L I CAL TOWER CLEARANC E •  THE LAUNCH D I RECTOR AND F L I GHT D I RECTOR W I LL 
CONCURRENT HE�PONS I B I L I TY FOR SEN D I N� AN ABORT REWUEST •  THE CR I T ER I A  FOR SEND I NG AN 
REOUEST DURING TH I S  PER IOD W I LL BE ESTABL I SHED IN THE LAUNCH AND F L I GH T  M I SS I ON 
RESPECT I VELY •  

HAVE 
ABORT 
RULES 

1-15 WHERE POSSlt>LE ALL MANUAL ABORT COM�lAND / REWESTS FROM THE 'ikOUND DUR I NG F L I GH T  w i LL B E  BASED ON 
TWO INDEPENDENT INDICATIONS OF T HE FA I LUR E ,  CREW ABORT AC T I ON W I LL NORMALLY BE BASED UPON TWO 
CUES, 

1 - 1 6  T H E  LAUNCH OPERAT I ONS MANAGER W I LL I NFORM T H E  MCC WH�N T H �  SPACE V�H I CLE  REACHES SUFF I C I EN T  
A L T I TUDE T O  CLEAN THe TOP  O F  THE UMB I L I CAL TOWE�  BY STAT ING  ' CLEAR TOWER ' OVER ONE  O F  THE  LOOPS 
FOR KSC TO  MCC, 

1 - 1 7  I N T H E  EVENT O F  NON-CATASTROPH I C  SPACE VEHICLE COLL I S I ON W I T H  THE UMB I L I CAL TOWER O R  OTHER 
CONT I N�ENC i tS WH ICH  DO NOT Rt�U!RE I MMEDIATE  ACT I ON •  THE LAUNCH OPERAT I ONS MANAGEk W I LL CON T I NUE 
TO EVALUAT E THE EXTENT OF DAMAGE AND W I LL PROV I DE I NFORMA T I ON TO THE F L I GH T  D I REC TOR FOR ANY 
ACT I ON NECES�ARY AFTER UMBILICAL TOWER CLEARANCE •  

l-18  COMPLETE G�OUND CONTROL OF THE  SPACE VEH ICLE  PASSES F ROM THE LAUNCH D I R ECTOR TO  THE F L I GHT 
D I R ECTO� WH�N THE SPACE VEH I CLE REACHES SUFF I C I ENT ALT I TUDE TO CLEAR THE TOP OF THE UMI> I L I CAL 
TOWER. 

1-19 ' I N THE MCC o T HE F L I�HT D I R ECTOR t F L I GH T  DYNAMI CS OFF I CE� AND BOOSTER SYSTEMS ENG I NEER W I LL HAVE 
THE CAPAB I L I TY TO SEND AN ABORT REQUEST. THE CR I TER I A  FUR SEND I NG AN ABO�T R EQUEST W I LL BE 
ESTABL I SHED  IN THE F L I �HT RULES. 

l-2 0 THE SPACECRAFT COMMANDER MAY I N I T I AT E  SUCH I NF L I �HT  ACT I ON AS HE DEEMS ESSENT I AL FOR C REW 
SAFETY •  

1 -2 1  FL I GHT CREW SAFETY SHALL TAKE P RECEDENCE OVER T HE ACCOMPL I SHMENT OF M I SS I ON OBJECT I VES ,  

1 -2 2  I N  T H E  EVENT O F  COMMUN I CA T I ONS LOSS BETWEEN T H E  MANNED S�ACE FL I�HT  NETwORK AND T H E  SPACECRAFT t 
THE SPACECRAFT COMMANDER W I LL ASSUME RESPONS I B I L I T Y  FOR M I SS I ON CONDUCT AS DESCR I BED w i TH I N  THE 
FL I GH T  M I S S I ON RULES• 

1-23  THE  FL IGHT D I RECTOR • THROUGH THE  R ECOVERY COORD I NATOR • w i LL  PROV I D� THE  DOD MANAGER FOR MANNED 
SPACE F L I GHT SUPPORT OP ERAT I ONS THE PREDIC TED LOCA T I ON AND T I ME OF SPLASHDOWN• 

M I SS I ON REV DATE SECT ION 

A POLLO 14 FNL 1 1 / 1 / 7 0  GENERAL 
GU I DEL. I NES 

GROUP 

OMSF GENERAL  
RULES 

PAGE 



R ITEM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S 

SECTION I - GENERAL GUIDELINES 

1-24 THE DOD MANAGER FOR MANNED SPACEFLIGHT SUPPORT OPERATIONS IS RESPONSI�LE FOR RECOVERYt AND FOR 
COMMAND AND CONTROL OF DOD RECOVERY FORCESo RECOMMENDATIONS• GUIDELINtS AND REQUIK�MENTSt AS SET 

FORTH BY NASAt WILL BE CONSIDERED TO EFFECT SAFE AND EXPEDITIOUS R�COVERY Of THE FLI�HT CREW AND 
SPACECRAFT• 

1-25 IF THE LM DeSCENT STAGE WITH A NUCLEAR POWER SOURCE ABOARD IS ABANDONED WHILE SUBJECT TO 

RETURNtAND CREW SAFETY AND CONTROL SYSTEMS CONSIDERATIONS PERMITt THE LM WILL BE TARGETED 
OCEAN AREA HEENTRYo THE PReDICTED IMPACT LOCATION WILL BE DETERMINED AND REPORTED TO THE 

MISSION DIRECTOR, 

EARTH 

FOR AN 
APOLLO 

I-26 NO SPACE VEHICLE COMPONENT WILL BE DELIBERATELY TARGETED FUR A LUNAR IMPACT WITHOUT THE PRIOR 

APPROVAL OF THE APOLLO MISSION DIRECTOR• 

RULE NUMBERS I-27 THROUGH 
I-35 ARE RESERVEDo 

MISSION REV DATE SECTION 

APOLLO 14 FNL 1 1 / 1 / 7 0  GENERAL 

GUIDELINES 

GROUP 

OMSF GENERAL 

RULES 

PAGE 
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R I TE M  

N A S A  - M a n n e d  S pa c e c r a f t  Ce n t e r  

M I S S I O N  R U L E S  

SECT I ON I - G E N ERAL G U I D E L I NES 

1 D E F I N I TI ONS I 

1-36 P R I MARY OB JECT I V E --- A STAT EMENT OF THE P R I MARY P U RPOSE OF THE FL I �HTo WHEN USED I N  C EN T E R  
CONTROL DOCU M E N TA T I ON THE P R I MARY OBJ� C T I V E ( S )  MAY NOT b E  MOD I F I EDoBUT MAY BE AMP L I F I E D B Y  
DETA I LED OBJECT I VES •  

1-37 DETA I LED OBJ ECT I VE--- A SC I EN T I F I CoE N G I N E E R I NGo M E D I CAL OR O P E RA T I ON A L  I NV EST I �A T I ON T H A T  
PROV I D ES I MPORTANT DATA AND E X PE R I ENCE F O R  US� I N  DEV�LUPMENT OF HARDwARE A N D / OR PROCEDURES F OR 
APP L I CATION TO APOLLO M I S S I ONSo C SM ORB I TAL PHOTOGRAPH I C  T A SKSo THOUGH NEV I E�ED BY THE MAN N E D  
SP ACE F L I G HT E X P E R I ME NTS BOARDo A R E  NOT ASS I GNED AS FORMAL E X P E R I M E NTS A N D  W I LL b E  PROCESSED AS 
A S I NGLE D E TA I LE D  OBJEC T I V E ,  

1-3 8 CATEGORY---A CATEGORY I S  A D EGREE OF I M PORTANCE ASS I GNED TO  SPAC E V E H I CL E  AND OP E RA T I ONAL 
SUPPORT ELEMENTS. SPEC I F I C  CATEGORIES APPLICABLE TO M I SS I ON RULES ARc MANDA T O R Y  AND H I GHLY 
DES ! RABLEo 

1-39 MANDA TORY I MI--- A MAND ATOR I TE M  IS A SPAC E V E H I CLE ELEM E N T  OR OPERAT I ONAL SUPPORT ELEMENT THAT 
I S  E SSENT I AL FOR ACCOM P L I SHMENT OF T H E  M I SS!ONo WH I C H ! NC�UDES PREL AU�CHo FL ! GHTo A N D  RECOVERY 
OPERA T I ONS T HAT ENSURE CREW SAF E T Y  AND E F FECT I VE O P E RA T I ONAL CONTROL AS W E LL AS THE ATTA ! N�ENT 
OF THE PRI MARY OBJEC T I VES , 

1-40 H I GHLY DE S I RA B L E  ( HO I ---A H I GHLY D E S I RA B LE I TE M  I S  A SPACE V E H I CLE ELEMtNT OR OPERA T I ONAL 
SUPPORT ELEMENT THAT SUPPORTS AND E NHANCES THE ACCOMPL I SH M E N T  Of THE M I SS I ON AND I S  E SSEN T I A L  
FOR  THE ACCOMPL I SHMENT O F  T H E  D ET A I L ED O B J EC T I V E S, 

1-41 SPACE VEHI CLE ELEMENT---A PART OF ANY LAUNCH VEH I C L E  OR SP ACE CRA F T  SYSTEMo 

l -42 OPERAT I ONAL SUPPORT E L E M E N T--- A PART OF ANY SYST E M  OR A C T I V I TY THAT I S  I NVOLV ED I N  THe 
COUNTDOWNo LAU N CH • FL I GHTo OR RECO V E RY O P E RAT ! ONSo O T H E R  THAN THOSE ELE M ENTS �H I CH ARE A P A R T  O F  
T H E  SPACE VEH I CLE I T SEL F o  

I -43 REDL ! N E---A RED L I N E  V A L U E  I S  A MAX I MUM AND /OR M I N I MUM L I M I T  UF A CR I T I CAL PARAMETER NECESSARY TO 
I D E N T I FY V EH I C L E • SYSTE M •  AND COMPONENT P E RFORMANCE AND O P E RA T I ON o  RE D L I N E VALU E S  W I LL � E  
ESTABL I SHED SUCH THAT F U R T H E R  D E GRAUAT I ONS O F  THE SYSTEM OR COMPONENT COULD LEAD T O  A F A I LURE TO 
ACCOMPL I SH TH E PR I MARY OBJECTIVES,  

l-44 RECL I N E  FUNC T I ON---A RE DL I N£ FUNC T I ON I S  A PARAM E T ER THAT HAS B E E N  I DE N T I F I ED TO MON I TOR THE 
FUNC T I ON I NG OF A U N I T TO E NSURE T HE OPERAT I ONAL P E RFORMANCE O F  THAT UN I T  IS ACCEPTABLE TO MEET 
T H E  PR IMARY OB J E C T I VES ,  REDL!NE F UNCTI ONS A R E  MANDATORY• 

1-45 MEASUREMENT---A M E ASUREMENT I S  A SPEC I F I C  DATA CHANNEL OF I NSTRU M E N TAT I ON MON I TOR I N� A S I N G L E  
F U N C T I ON, 

1-46 INST RUMENT AT I UN---I NSTRUMENTA T I O N  IS THE E�UIPMENT THAT AC�LI I RES o TRANSM I TS AND M ON I T URS DATA 
FOR P E RFORMANCE EVALUA T I O N  OF SPACE VEH I CLE AND OPERAT I ONAL SUPPORT I TEMSo 

M I SS I ON REV DATE S E C T  I ON 
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R I T E M  

N A S A  - M a n n e d  S p a c e c r a f t  Ce n t e r  

M I S S I O N  R U L E S  

SECT I ON I - G E NERA� GU I �E � I N E S  

1-47 COUNTDOWN--- THE P E R I OD OF T I ME COMMENC I NG W I TH START OF THE OFF I C I A� COUNTDOWN C �OCKo D U R I N G  
T H E  I N T E RVA� O F  T I M E  PR I OR T O  TH I S  P E R I ODo TASK ACCOM P � I SHM E N T  I S  N O T  STR I C T�Y T I ME R E �ATED AND 

A HOLD IS A M EAN I NGLESS T E R M .  THE OFF I C I A� COUNTDOWN CLO C K  STARTS AT T H E  BEG I N N I N G OF �AUNCH 
VEHICLE BATTERY ! NSTAL�AT I ON •  

I -48 PROCEE D---CON T I NU E  !1� ACCORpANC E  W I TH P R ESCR I B E D  COUNTDUWN PROC E D U R E S• 

I -49 HOLD--- I N Tt R R U P T I U N  OR D E �AY OF T H E  COUNT�OWN FOR ANY REASON t SUCH AS U N F AVORAB�E W E AT H E R t 
R E PA I R  Uf HAHDWAREo OR COR R E C T I ON Of COND I TI O NS UNSAT I SF ACTORY FOR �AUNCH OR F L I GHT • 

1-50 HOLD-PO I N T---A PR E D �T E R M I N E D  PO I N T W H E R E  THE COUNTDOWN MAY B E  CONVE N I E N T LY I NTERRU P T E D .  

I -5 1  SCRU B---THE �AUNCH I S  TERM I N ATED T O  B E  RESCH EDU �ED o 

1-5 2 R E C Y C L E ---THE COUNTDOWN I S  STOPPED AND R E T UR N E D  TO A D E S I GNATED P O I N T  OR AS SP EC I F I ED I N  THE 
�AUNCH MISSI ON RULES• 

1-5 3 TURNAROUND T I ME ---TUR NAROUND T I ME I S  T H E  TOTAL T I M E  R EUU!R E D  F R O M  A SCR U B  TO THE N E X T  SCH E DULED 
� I F TO F F  T I ME ( T-O l I NCLUD I NG R ECY�CE AND COUNTDOWN • 

!-54 CUTOFF---TH� AUTOMAT I C  OR MANUA� COMMAND TO STOP T H E  �AU N C H  SE�UE N C E  AF TE R IN I TIAT ION OF T H E  
' ' AUTOMAT I C  LAUNCH SEUU E N C E 1  ' •  

I -55 � I F T OF F --- T H E  E V E N T  D ETERM I N E D  BY THE I N ST RU M E N TAT I ON U N I T UM B I L I CAL U I SCONNECT SI GNAL AND IS 
T H E  P O I NT I N  T I M E  W H E N  PLUS T I M E  COMME N C E S •  

! - 5 6  ABORT---M I SS I ON TE RM I NAT I ON B Y  U N S CH EDULED I N TEN T I ONAL SE P ARAT I ON OF T H £  SPAC E C RAF T FROM THE 

LAUNCH V E H I CLE P R I OR T O  OR B I TA� !N SERT I O N o  

I -57 EARLY M I SS I ON T ER M I NAT I ON--- UNSC H E DULED INT E N T I ONAL MI S S I O N  T E R M I NAT I ON AT OR AFTER ORBITAL 
I NSERT I ON ,  

I -5 8  M I SS I O N P E R I OD TERM I NAT I O N  ( �UNAR LAND I N G  M I SS I ONJ--- M I SSION P E R I O D  T E R M I NAT I ON OCCURS UPON T H E  
R E LEASE OF THE F L I GH T  C R E W o  F L I GHT HARDWAR E o  OR R E �EASE OF T H E  �UNAR SAMPLES T O  APPROVED 
P R I NC I PLE lNVEST I G ATORSo WHICH EVER OCCURS LATER• 

M I SS I ON R EV D A T E  SEC T I O N  
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R I T EM 

N A S A  - Ma n n e d  S p a c e c r a ft Ce n t e r  

M I S S I O N  R U L E S  

SEC T I ON l GENERAL RULES AND  SOP ' S 

I GENERAL I 

1-1 THE FL I �HT M I SS I ON RULES OUTL INE  PREPLANNED DECI S I ONS DES I GNED TO M I N I M IZE THE AMOUNT OF 
REAL-T I ME RAT I ONAL I ZAT I ON RE�U I RED WHEN NUN-NOM I NAL S I TUAT I ONS UCCUR DUR I NG  T HE TERM I NAL 
COUNTDOWN t THE F L I GHT  PHAS E t  AND RECOVERY OPERAT I ONS• 

1-2 WHENEVER POSS I BLE • THE CREW AND GROUND W I LL VER I FY ALL MALFUNCT ! ONSo  WHENEVER THEME IS A 
CONFL I C T  BETWEEN SPACECRAFT AND GROUND TELEME TRY READOUTS t  THE SPACECRAFT READOUTS ARE PR I ME 
! ASSUM ING THt SPACECRAF T HAS ADE�UATE  I NS T RUMENJAT ! ON AND T HAT APPL I CABLE SPACECRAFT COCK P I T  
READOUTS ARE OPERAT IONAL ) ,  

1-3 SPACECRAFT LAUNCH W I LL NOT BE ATTEMPTED I F  KNOWN SPACECRAFT SYST EMS MALFUNC T I ONS W I LL L I M I T  THE 
MISS I ON DURAT I ON SUCH THAT ACCOMPL I SHMENT O F  THE P R I NC I PA L  DETA I LED OBJECT I VES W I LL BE 
COMPROM I SED ·  

l-4 WHEN  A CONFL I C T  OF  FL I GHT PLAN ACT I V I T I ES OCCURS t THE  F L I GHT  D I RECTOR W I LL DETERM I NE THE  
PR I OR I TY OF ACT I V I T I ES ,  

1-5 I N  SOME I N STANCES t THE SPEC I F I C  M I SS I ON RULES MAY DEV IATE  FROM THE GENERAL GU I DEL I NES CONTA I NED 
I N  PART I OR FROM THESE GENERAL RULESo THE S P EC I F I C  M I SS ION RULE W I LL APPLY IN ALL CASES • AND 
THE DEV IAT I ONS FROM THE GENERAL GU IDEL I NES W ILL BE NOTED , 

1-6 THE F L I GHT  D I RECTOR MAY t AFTER ANALYS I S  OF THE FL I GHT• CHOOSE TO TAKE ANY NECESSARY ACT I ON 
RE�U I RED FOR THE SUCCESSFUL COMPLET ION OF THE M I SS I ON o  

l - 7  M I SS I ON RULE L I M I TS THAT ARE  CONS I DERED T O  BE I NT ERIM OR UNCONF I RMED NUMBERS W ILL  BE  UNDERL I NED  
I N  TH IS  PUBL I CAT I ON AND  ALL  SUBSE�UENT REV I S I ONS UNT I L  THE NUMBERS A RE CONF I RMED BY  T HE 
RESPONS I BLE NASA AGENCY o 

� 
1-8 THE SYSTEMS L I M I TS L I STED IN THESE RULES ARE THE ACTUAL VEH I CLE L I M I T S  AS WELL AS THEY ARE KNOWN 

AND UNDERSTOOD AND ARE NOT B I ASED TO COMPENSATE FOR T I ME DELAYS OR I NSTRUMENTAT I ON ERRORS W I T H I N  
T H E  SPACECRAFT AND MSFN DATA / D I SPLAY SYST EMS • 

1 -9 UNLESS STATED OTHERW I S E •  MANDATORY AND H I GH L Y  D ES I RAB L E  I NSTRUMENTAT I ON R EQU I R EM EN T S  ARE 
SA T I SF I ED BY E I T H E R  ONBOARD OR PCM CAPAB I L I TY ,  

M I SS I ON R E V  DATE SEC T I ON GROUP 
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R I T E M  

N A S A  - M a n n e d  Spa c e c r a f t  Ce n t e r  

MIS S IO N  R U L E S  

SEC T I O N  l G E N E R A L  R U L E S  AND SOP1 S 

1 -1 0  MANDATORY SPACE V E H I C L E  I NST RUME N T A T I ON FOR T H E  PURPOSES O F  FL I GH T  M I SS I O N  R U L E S  MUST B E  I N  
CONSONANCE W I T H T H E  FOLLOW I NG C R I T E R I A--- I R �F E R E N C E  O�ISF G E N E R A L  RUL� I -42 l o 

A o  R E QU I R ED TO I NSU R E  FL I G H T  C R E W  SAFE T Y •  

B o  R E QU I R � D  T O  I MP L E M E N T  R U L E S  R ESUL T I N G I N  LAUNCH ABDRTSo 

C o  R E OU I RtD T O  I MP L E M E N T  RULES R E SU L T I N G I N  E A R L Y  M I SS I ON T E R M I NA T I ON ,  

D o  R E QU I R E D  TO MAKE D EC I SI ON T O  CONT I NU E  T O  T H E  N E X T  M I SS I ON PHAS E •  

THE MANDATORY INSTRUMENTATION LISTINGS I N  T HIS DOCUME NT WILL B t  CROSS-REFERENCED T O  THE 
APPROP R I A T E  M I SS I ON R U L E  M E E T I N G T H E  ABOVE CR I T E R I A • 

1-11 THE CR I T E R I ON FOR C A T E G OR I Z I NG I NSTRUMEN T A T I ON AS H I GH L Y  D E S I R A B L E  I N  TH� FL I GH T  M I SS I ON R U L E S  
I S  ANY I N STRUMEN T A T I O N  REQU I R ED F O R  NOR M A L  SYST E MS MANAG E M E N T  OR R EQU I RE D  FOR FL I GH T  C O N T ROL 

D E C I S I ONS NOT IN T H E  MANDATORY C A T EGOR Y ,  

1-1 2  R F  COMMANDS W I LL NOT B E  T R A N SM I T T �D T O  T H E  SPAC�CRAFT O R  LAUNCH VEH I C L E  DU R I NG T HE LAUNCH PHASE 

U N L E SS SP E C I F I C  M I SS I ON R U L E S  ARE I NVOK E D  WH I C H R E QU I R E COMMAND ACT I V I T Y o  

l - 1 3  T H E  LAUNCH O P E RA T I ONS M A N A G E R  W I L L I NFORM T H E  FL I GH T  D I R E C TOR W H E N  T H E  S P A C E  V E H I C L E  HAS C L E A R E D  
T H E  UMB I L I CA L  T OW E R  B Y  ST A T I NG ' ' C L EAR T OW E R ' '  O V E R  CHA N N E L  l l l •  

l - 1 4  T H E  COMMA N D  P I LO T  M A Y  I N I T I A T E  SUCH I NFL I GHT AC T I ON A S  H E  D E E MS ESSE N T I AL FOR C R E W  SAFE T Y .  

l -1 5  I N  T H E  E V E N T OF LOSS OF COMMU N I CA T I ONS B E T W E E N  T H E  MSFN A N D  T HE Silt T H E  COMMAND P I LOT W I LL 
ASSUME R E SPONS I B I L I T Y OF M I SS I ON D I REC T I ON W I T H I N  T H E  FR AME WORK OF T H E  M I SS I ON R U L E S o  

R U L E  N U M B E R S  l - 1 6 THROUGH 

l-23 ARE R E SE R V E D •  

M I SS I ON R EV D A T E  SECTION GROU P  

APOLLO 1 4  F N L  l l /l /70 G E N E R A L  G EN E R A L  
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R I T E M  

N A S A  - Manned S pa c e c r a f t  Ce n t e r  

M I S S I O N  R U L E S  

SECT I ON l GENERAL RULES AND SOP ' S  

' D E F I N I T I ONS ' 

1 •2 4  ASAP---AS SOON A S  PRAC T I CABLE t l o E o o A S  SOON AS POSS I BLE AND R E ASONABLE), 

1 •2 5  P T P---A P R EF E R�ED TAkG E T  P O I NT IS A STRAT E �!CALLY LOCATED SET O F  C UORD l NATtS FOR WH I CH T H E  
S P ACEC�AFT SHOULD B E  TARGE T E D  I F  I T  BECOMES NECESSARY T U  LAND C �  T HAT MEVCLUT I ON o  

l-26 ATP--- AN ' ' ALTERNATE TAR G E T  P U ! �T ' '  I S  A S T R ATEGI CALLY LOCATED S E T  OF COOR D I NAT E S  CHOSEN T O  
P R OV I D E  A SPAC ECRAFT TARGET PO I NT M I DWAY B E T W E E N  PTP'S • 

1 - 2 7  N E X T  B E S T  PTP---A P R E F E R R E D  TAR G E T  P O I N T  W H I C H  C A N  B E  R E A CH E D  B Y  T H E  S PAC ECRAFT W I TH I N  T H E  
CONSTRAI NTS I MP O S E D  B Y  T H E  S P AC EC R AF T  P R OBLEM CAUS I NG A N  EARLY M I S SioN TER M!NAT I O� AND ALL OWI NG 
THE BEST P OS S I BLE R E ENT RY AND LAND I NG AR�A COND I T I O N S •  THE M I SS I ON W I LL NUT P R OC EED TO THE NEXT 
PHASE UNLESS S P E C I F I CALLY NOTE D ,  

1 •2 8  RE ENTER ASAP---REENTER AS SOON AS P RAC T I CABLE tlo E • •  AS SOON AS P OS S I BLE A�D R EASONABLE ) ,  

1 •2 9  TE R M I NATE ASAP---R E ENTER W I TH T H E  M I N I MUM TR I P  T I ME T O  AN UNS P E C I F I E D LA�D I �G AR EAo 

1 •3 0  CRITI CAL MANEUVERS---

lA ) ANY BURN R E QU I R E D  TO E F F E C T  CREW R E C O V E R Y  WHEN TH E R E  IS NO ALT E R NAT I V E METHOD FOR OBTA I N I NG 
THE N E C E SSARY D E L T A  V OR 

(6) ANY R EQU I R ED BURN WHERE THE USE OF A DEGRADED S P S  I S  P R E F ERABLE TO T H E  U S E  OF ANY AVAI LABLE 
ALTER NAT I V E  ME T HODe T H E  MANEUVERS TABULAT E D  ON Mo R o  3-Sg HAV I NG S P S  L I M I T S OF 1 1 NONE 1 1  OR 

' ' LOOSE ' '  ARE G E NE RALLY CATEGOR!ED AS C R I TI CAL B U R NS W I TH THE DEGREE OF C R I T I CALI TY 
I ND I CATED BY THE E NG I NE L I M I T S  AND cREW AC T I ONS S P E C I F I E D  I N  THAT TABLE o 

1 ·3 1  NON-CR I T I C AL BURN--- A NON-C R I T I C AL BURN IS ANY OTH E R  B U R N  AND I NCLUDES THOSE CHARAC T E R I Z E D  BY 
1 ' T I GHT ' ' L I M I TS I N  M o  Ro 3-8 6 •  BECAUSE OF TRAJECTORY CONS I D E R AT I O NS UR OTH ER REASONS A 
NON-CR I T I C AL BURN MAY t ONC E lN!TlATE D t  CHANGE CLASS I F I CAT I ON, ALSO SOME BURNS C O NS I D E R E D  AS 
NON-CR I T I C AL MAY BE R E C LASS I F I E D  1F t I N  T H E  E X I S T I NG M I S S I ON S I TUAT I O N •  THE FLI GHT D I R E C TO R  
JUDGES I T ' S  VALUE T O  B E  COMENSURATE W I TH ANY I NC R E AS E D  R I S K ,  

1 • 3 2  EARLY S TAG I NG---UNSC HEDULED S E P ARAT I ON OF T H E  S•!VB S TAGE FROM THE S - 1 1  STAG E •  

M I S S I O N  R EV DATE SECT I ON GROUP 
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R IT EM 

N A S A  - M a n n e d  Spa c e c r a f t  Ce n t e r  

M I S S I O N  R U LE S 

S�CTION l GENERAL RULES AND SOP ' S 

1•33 CONTINGENCY  ORBIT INSERTION ( CO i l --- AN S PS PROPULSIVE MANeUVER WHICH WILL PROVIDE CSM INSERTION 
INTO A SAFE ORBIT I HP GREATER THAN OR EQUAL TO 75 NMJ IN THE EVENT OF AN SLV FAILURE OCCURRING 
IMMEDIATELY PRIOR TO INSER TION t OR IN THE EVENT OF DEGRADED SLV PERFORMANCE• 

1•34 S•IVB DESTRUCT PACKAGE SAFING•••THE  EMERGENCY DESTRUCT PACKAGE IS SAFED BY THE RSO TRANSMITTING 
A COMMAND Wri i CH PERMANENTLY REMOVES POWER FROM THE RANGE SAFETY RECEIVERS• 

1•35 S·IVB SAFING•·•A PASSIVATION SEQUENCE IN WHICH S·IVB LOX t LH2 t AND HIGH PRESSURE SPHERES ARE 
DEPLETED, 

1•36 PRELAUNCH PHASE I PRELN ) •••THE TIME INTERVAL FROM THE COMPLETION OF TH� FLIGHT R EADINESS REVIEW 
TO LIFTOF F •  

FLIGHT PHASE•••THE INT ERVAL FROM LIFTOFF THROUGH SPLASHDOWN ,  FOR  MISSION RULE PURPOSES T H E  
FLIGHT PHASE IS FURTHER SUBDIVIDED AS  SHOWN BELOW•--

Ao LAUNCH  PHASE---FROM LIFTOFF T HROUGH INSERTION (TBl  THROUTH TB4} • 

B o  EARTH ORBIT PHASE---FROM INSERTION THROUGH S•IVB CUTOFF FOR TRANSLUNAR INJECTION I TLIJ o 

C o  TD&E PHASE---FROM CSM/S·I�B SEPARATION THROUGH L M  EJECTION FROM SLA o  

D o  TRANSLUNAR COAST PHASE---FROM S-IVB CUTOFF FOR TLI THROUGH LOll CUTOFF . 

E o  DOCKED PHASE•••THE TIME INTERVALS DURING WHICH THE L M  AND CSM ARE DOCKED, 

F o  LUNAR ORBIT P HASE•••FKOM L O l  CUTOFF TO  UNDOCKING AND FROM REDOCKING TO  T E l  CUTOFF , 

G o  UNDOCKED PHASE•••FROM UNDOCKING TO CSM  CIRCULARIZATION• 

Ho PRE-PO!  PHASE·•-FROM CIRCULARIZATION TO PO l o  

Io POWERED DESCENT---THE TIME INTERVAL FROM THE INITIATION OF THE POI MANEUVER TO TOUCHDOWNo 

l o  PDI T O  PDI + 5+30 - DURING THIS TIME PERIOD T H E  LM CAN ABORT T H E  POWERED 
DESCENT AND GET INTO ORBIT USING THE DPS ONLY AND RETAIN TH� DESCENT STAGE 
AFT ER INSERTION, 

2 ·  PO l  + 5+30 TO HIGH GATE • THIS PERIOD ENDS WHEN THE MANEUVER IS MADE TO 
VISUALLY AQUJRE THE  LANDING SIT E e  

3 .  HIGH GAT E  TO  L O  GATE·--LO GATE  IS THE POINT AT WHICH T HE CREW TAKES OVER AND 
MANUALLY FLIES THE DESCENT , 

4 o  L O  GATE TO  TOUCHDOWN---THE TIME  INTERVAL FROM CREW TAKEOVER 
500 FT  ALTITUDE ! TO LANDINGo 

�. LUNAR STAY PHASE---THE  TIME INTERVAL FROM TOUCHDOWN UNTIL LIFTOff •  

I APPRO>IIMATELY 

EVA---THE TIME INTERVAL FROM LM DEPRESSURIZATION UNTIL LM REPRESSURIZATIONo 

K o  ASCENT PHASE---THE  TIME JNTERVAL FROM LIFTOFF T O  L M  INSERTION INTO LUNAR ORBIT o 

L o  RENDEZvOUS---THE TIME INTERVAL FROM INSERTION INTO LUNAR ORBIT AFTER ASCENT O R  AFTER  AN 
ABORT ED DESCENT UNTIL CSM/LM DOCKING,  

M o  TRANSEARTH COAST PHASE•--FROM T E l  CUTOFF TO CM/SM SEPARATION , 

N o  ENTRY PHASE---FROM CM/SM SEPARATION TO  SPLASHDOWN• 

MISSION REV DATE SECTION  GROUP 
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F< I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 1 GENERAL RULES AND SOP ' S 

l-38 R�COV�RY PHASE---THE T I ME I NT ERVAL FROM SPLASHDOWN TO DEL I VERY UF THE  F L I GH T  CREW AND SPACECRAFT 
TO DES I GNA T�D LAND �ASED I �STALLAT I ONS o 

l-39 REENTRY DEF I N I T I ONS---

A o  AUTOMAT I C---REENTRY CO�TROLLED  BY CMC WH I C H  OUTPUTS BANK ANGLE COMMAND TO T H E  RCS o 

� .  CLOSED LOOP---REENTRY CONT ROLLED BY THE CRE� MANUALLY FLY I NG BANK ANGLE MODULAT I ON U S I NG 
CMC ENTRY PROGRAM OU TPUTS, 

C o  OPEN LOOP REENTRY---REENTRY CONTROLLED BY THE CREW USING SPACECRAFT D I SPLAY S AND  FLYING·--

lo BANK ANGLE I RR 0•90) AND RETNB I RL 0-90lo 

2 o  CONSTANT BA�K ANuLE---CREW ESTABLI SHES AND MA I NTA I NS A CONSTA�T BANK ANGLE o  
!CONSTANT BANK A�GLES GREATER THAN 90 DEGREES W l LL NOT BE  FLOWN EXCEPT WHEN 
SK I POUT RULE I S  V I OLATED o l  

3o RULL I NG RE�NT RY·--MA I NTA I N  CO�STANT 16 DEGREES P ER  SECOND kOLL MAT E o  

4 o  EMS RANG I NG---CONSTANT BANK ANGLE I S  H E L D  T O  lG t  THEN T H E  RANGE T O  GO 
U I SPLAY AND THE RANGE POTENT I AL L I NES ARE COMPAR�D TO MODULATE THE BANK 
ANGLE o  AT  RETRB THE PRESENT BANK ANGLE  IS REVERSEDo 

Do  CONSTA�T G EN TRY---CREW CONTROLS THE �ANK ANGLE TO MA I N T A I N  A SPEC I F IED G L EVEL •  

�. �MS RE�NTRY-·•CREW CONTROLS THE BANK ANGLE TO .MA I NTA I N  A CONSTANT G UNT I L  VELOC I TY L ESS 
THAN 25t500 F PS o  THE EMS IS T HEN USED TO CONTROL RANGE BY �ULL ! Nu T H E  D I FF ERENCE BETWEEN 
THE RANGE TO G O  COUNTER  AND THE  RANGE POTEN T I AL GU I DEL INES •  ALL  MANEUVERS ARE OVERR IDDEN 
AS NECESSARY TO PREVENT AN ONSET OR OFFSET V I OLAT I ON ,  

l-40 OPERAT IONAL FOOTPR I NT--THE AREA THAT I S  OPERA T I ONALLY ACCESS I BL E  US I NG THE  u+N t E MS o AND CONSTANT 
4G ENTRY MODES AND ALLOW ING FOR T HE I R  ASSOC IATED  D1SPERS I ONSo THE G+N POR T I ON IS AN AREA +/-70 
NM TO E I THER  S I DE OF THE GROUND TRACK AND EXT END ING FROM 915 NM FROM El TO ZOOO NM FROM E l o THE  
EMS AREA IS  THE AREA FROM 6 1  NM UPRANGE TO  91 NM DOWNRANGE AND +/-52 NM IN  CROSSRANGE ABIJUT THE  
CONSTANT 4G TARGET PO I N T S o  THE CONSTANT 4G AREA I S  THE AREA 110 NM UPRANGE TO 140 NM DOWNRANGE 
AND +/-27 NM CROSSRANGE ABOUT THE CONSTANT 4G TARGET PO I NT S o  

1•41 AL TERNATE M I SS I ON---ANY DEV I A T I ON FROM THE  NOM I NAL M I SS I ON T I MEL I NE WHERE FURTHER M I SS ION 
OBJEC T I VES ARE CONS I DERED BEFORE THE END OF THE M I SS I ON o  

l-42 CONT I NUE M I SS I ON•••THE CON T I NUE M I SS ION RUL I NG FOR MALFUNCT I ONS I ND I CATES T HAT  THE M I S S I ON W I LL 
BE CON T I NUED I N  ACCORDANCE W I TH PRESENT PLANS UNLESS OVERR I D I NG FACTORS ARE PRESENT WH I CH  WOULD 
CAUSE SELECT I ON OF AN ALTERNATE  CHO I CE ,  

l-43 EVAS I VE MANEUVER•••USE OF  RES I DUAL S• I VB P ROPELLANTS TO ACH I EVE THE  FOLLOW ING  I N  ORDER OF 
PR IOR I TY·--

l o  A REDUC T I ON I N  THE PROBABL I T Y  OF S- IVB  AND SPACECRAFT R ECONTACT o 

2e A REDUCT I ON I N  THE PROBAB I L I TY OF S• I VB EARTH I MPACT o  

3 o  A N  I NCREASE I N  T H E  PROBAB I L I TY O F  S- I VB LUNAR I MPAC T o  

M I SS ION REV DATE SECT I ON GROUP 
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R ITEM 

NASA - M.anned Spacecraft Center 

MISSION RULES 

SECTION 1 GENERAL RULES AND SOP'S 

l-44 LUNAR ABORT MODES AFTER EARLY LOI SHUTOFF !REFERENCE RULE �-61 FOR ABORT MANEUVER DEFINITION! 

Ao DPS 

1 ,  MODE-l--- 0 TO 7Z5 FPS IAPPROX LOI IGN TO 1+�9) 

z, MODE-II--- 725 TO 1202 FPS IAPPROX 1+39 TO Z+41l 

3, MODE-III--- 120Z TO COMPLETION IAPPROX 2+41 TO C/Ol 

1•45 SATURN L/V TIMEBASES---

TIME BASE DEFINITION NOMINAL INITIATE TIME 

TB1 LIFTOFF TO S-IC INBOARD 
ENGINE CUTOFF 

TB2 S-IC INBOARD ENGINE 

CUTOFF TO S-IC OUTBOARD 
ENGINE CUTOFF IS•IC/S-11 
STAGING) 

TB3 S-IC OUTBOARD ENGINES 
CUTOFF TO S-11 CUTOFF 

IS-!1/S•IVB STAGING) 

TB4 S·ll CUTOFF TO S-IVB 

FIRST BURN CUTOFF 

TB5 S·IVB FIRST BURN CUTOFF 

TO S-IVB RESTART 
PREPARATIONS !RESTART 

MINUS 91 31:1' t) 

TB6 S•IVB RESTART MINUS 91 38'1 

TO S·IVB SECOND 

Tl:l7 

TBB 

BURN CUTOFF 

S-IVB SECOND CUTOFF 
TO START OF S-IVB 
EVASIVE MANEUVER 

BUkN 

START OF EVASIVE BURN 

TO END OF S•IVB/IU 

LIFETIME, 

RULE NUMBERS l-4& THROUGH 
1•47 ARE RESERVED• 

MISSION REV DATE SECT ION 

0+00 

2+15 

Z+44 

9+18 

ll+46 

Z+Z0+48 

4+14+22 
IBY GROUND CMDo) 

GROUP 
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R ITEM 

NASA - Ma n n e d  Spa c e c r a f t  Ce n t e r  

M I S S I O N  R U L E S  

SECTION 1 GENERA� RU�ES AND SOP'S 

1 CRfTERIA FOR TARGET POINT SE�ECTION ' 

1•48 THE CRITERIA �ISTED BE�OW WIL� BE USED WHEN CHOOSING BETWEEN TWO OR MORE TARGET POINTS• THE 
CRITICA�ITY OF THE MISSION SITUATION WI�� AFF£CT THE APP�ICATION OF THESE CRITERIA• 

ACCEPTAB�E �AND MASS C�EARANCE 
PRIORITY 

1 

ACCEPTAB�E WEATHER CONDITIONS FOR RECOVERY OPERATIONS 
AND CM STRUCTURAL INTEGRITY 

CAPABI�ITY OF RECOVERY FORCES 

COMMUNICATION WITH THE SPACECRAFl FROM A GROUND STATION AT �EAST 

2 

3 

40 MINUTES PRIOR TO DE ORBIT BURN* 4 

SU FFICIENT DAYLIGHT FOR RECOVERY OPERATIONS 5 

A GROUND STATION FOR POST•DEORBIT BURN* TRACKING 6 

VOICE CONTACT PRIOR TO AND DURING DEORBIT BURN* 7 

POST·B�ACKOUT TRACKING DATA AVAI�AB�E FOR REENTRY !ASSUMES 8 
PRE·B�ACKOUT ACQUISITIONS) 

GROUND STATIONS AVAI�AB�E TO OBTAIN DE�TA VC READOUTS AND TO 9 
PASS CREW BACKUP GUIDANCE QUANTITIES 

*OR FINA� MCC MANEUVER 

1•49 �UNAR RETURN ENTRY RANGE PRIORITY••• THE RELATIVE ENTRY RANGE l400o000 FEET TO SP�ASH) PRIORITY 
IS AS FO�LOWS••• 

A• 1200 • 1400 NM !NOMINAL) 

' 
B• 1400 • 1800 NM (USED TO AVOID WEATHER VIO�ATIONS IN PRIORITY Aol 

C •  1800 - 2500 NM !USED TO AVOID EXTREME WEATHER VIO�ATIONS IN PRIORITY A AND B • l 

RULE NUMBERS 1•50 THROUGH 
1•55 ARE RESERVED• 

MISSION REV DATE SECT ION GROUP PAGE 

APO��O 14 FN� 11/1/70 GENERA� TARGET POINT 
RU�ES AND SOP1S SEL• CRITERIA 1•7 



R I T EM 

NASA '- Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT ION  1 GENERA� RU�ES ANO SOP 1 S 

t PRELAUNCH RULES t 

1-56 MANDATORY - THE COGN I ZANT F � I GHT CONTRO��ER W I�� REUUEST A HOLD OR A CUT OFF F ROM THE FL I GHT 
D I RECTOR I N  CASE OF A �OSS OR FAI �URE OF A MANDATORY I TEM, P R I OR TO T-1 M I N t  FAI �URES OF 
MANDATORY I T EMS W I �� BE CONF I RMED PR IOR  TO REUUEST I NG A HO�D OR A CUTOFF o AFTER T-1 M I N t  CUTOFF 
W I LL BE REWUESTED FOR MANDATORY I TEMS W I THOUT VER IF I CAT I ON DUE TO  THE  L I M I TED T I ME REMA I N I NG,  AT 
T-20 SEC t ALL MANDATORY I TEMS W I LL REVERT TO H I GHLY DES I RABLE UNLESS SPEC I F I CALLY DES I GNATED  AS 
MANDATORY TO L/Oo  REFERENCE THE LAUNCH M I SS I ON RULES DOCUMENT FOR SPEC I F I C  PROCEDURES•  

1-57 H I GHLY DES I RABLE - THE COGN I ZANT FL I GHT CONTROLLER W I LL NO T IFY  THE F L I GHT D I RECTOR IN  CASE OF A 
�OSS OR A FA I LURE OF A H I GHLY DES I RABLE I TEM(S i e  A HO�D MAY BE CALLED BY THE FL I GHT D I RECTOR TO 
REPA I R  TH I S  I TEMCS I WHEN IT IS CONVEN I ENT  AND IF  THE EST I MATED  T I ME TO REPA I R  OR REPLACE THE 
I TEM(S I IS ACCEP TABL E ,  ALL H I GHLY DESI RABLE I TEMS REVERT TO DESI RABLE AFTER  AUTO SEWUENCE STARTo  

l-58 DES I RABLE - FL I GHT CONTROLLERS W I LL NOT CALL HOLDS FOR THE LOSS OF DES I RAB�E I T EMS AS THEY ARE 
P�ACED IN THIS CATEGORY BECAUSE THEY ARE I TEMS OF SUPPORT WH I CH ARE OF M I NOR I MPORTANCE TO  
FL I GHT OPERAT I ONS• 

l-59 MANUAL CUTOFF W I L �  NOT BE ATTEMPT ED  FROM T-ll SECONDS ( EN G I NE I GN I T I ON )  TO  T-o, 

RULE NUMBERS 1 -6 0  THROUGH 
l-65 ARE R ESERVED•  

M I SS I ON R EV DATE SECT ION GROUP PA'iE 
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R ITEM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT ION l GENERAL RULES AND SOP ' S  

1 LAUNCH ABORTS t 

1•66 ABORT REUUEST COMMANDS ARE COMMANDS TRANSM I TTED  FROM THE MCC OR LCC WHICH I LLUM I NATE THE ABORT 
REUUEST L I GHT ON THE COMMAND P I LOT ' S  PANEL•  THE ' ' ABORT L I GHT ' '  AND A VOICE R EPORT ' 'ABOR T ' ' 
OVER A/G ARE CONS I DERED TWO CUES FOR THE CREW TO TAKE THE NECESSARY ACT I ON TO ABORT THE M I SS I ON •  
THE GROUND W I LL USE TWO I NDEPENDENT CUES PR IOR T O  TRANSM I TT I NG ' ' ABORT REUUEST o 1 1  ADD I T I ONAL 
CUES FOR THE CREW W I L L  COME FROM ONBOARD I ND ICAT IONSo 

1•67 ABORT ACT I ON CAN BE I N I T I ATED  ONLY BY THE CReW OR THE EDSo 

1•68 WHENEV�R POSS I BL E •  ALL ABORTS AND EARLY M I SS I ON T ERMI NAT IONS W I LL B E  T ! M�O FOR A WATER  LAND I NG o  

1•69 THE F L I GHT  D I RECTOR W I L L  I N I T IATE THE ABORT REUUEST FOR SPACECRAFT SYST EM MALFUNCT I ONS• 

1•70 THE FL I GHT DYNAM ICS  OFF ICER W I LL I N I T I ATE THE ABORT REUUEST COMMAND DUR I NG  THE F L I GHT  PHASE I F  
THE SPACE VEH ICLE EXCEEDS THE F L I GHT  DYNAM I CS ENVELOPE •  

1•7 1  T H E  BOOSTER  SYSTEMS E NG I NEER W I LL I N I T IATE  T HE  ABORT REUUEST COMMAND BASED UPON LAUNCH VEHI CLE 
T I ME•CR I T I CAL SYSTEMS MALFUNCT I ONS THAT WOULD NOT ALLOW A SAFE I NSERT ION OR CON T I NUAT I ON TO A 
F L IGHT DYNAM I CS L I M I T  L lN E o  

1•72 THE ONLY KSC POS I T I ON THAT W I LL HAVE ABORT REUUEST CAPAB I L I TY IS THE LAUNCH OPERAT I ONS MANAGERo 
THE LAUNCH OPERA T I ONS MANAGER MAY SEND AN ABORT R EUUEST FROM THE T I ME THE LAUNCH ESCAPE SYSTEM 
IS ARMED UNT I L  THE SPACE VEHI CLE REACHES SUFF I C I EN T  ALT I TUDE TO CLEAR THE TOP OF THE UMB I L I CAL 
TOWER o  PR IOR TO TRANSFER OF CONTROL TO THE F L I GHT Ol RECTOR t THE LAUNCH OPERAT IONS MANAGER W I LL 
I N I T I ATE  T HE ABORT REUUEST COMMAND FROM KSC BASED ON THE C R I T ER I A  DEF INED  I N  THE LMROo THESE 
INCLUDE---

Ao  MAJOR STRUCTURAL FA I LURe OR E XPLOS ION• 

B e  NEGAT IVE  V ER T  !CAL ,,,OT I ONo 

C o  UNCONTROLLABLE VEH I CLE  T l L T I NG o  

D o  CATASTROPH I C  F I RES P R I OR TO  L l FTOFFo 

1•73 THE RSO CAN SHUTDOWN THE SLV BY TRANSM I T T I NG THE MFCO COMMAND WH I CH ALSO L I GHTS THE ABORT 
REUUEST L I GHT I N  THE SPACECRAFT• THE MFCO W I LL I N I T I AT E  AN AUTD•ABORT IF TRANSM I T T ED PR I OR TO  
EDS  D I SABLE •  THE MFCO COMMAND I N I T IATES A 4 . 1  SEC T I MER ON  THE GROUND C CAPE  RSO CONSOLE ONL Y t  
BRSO I NSERTS MANUAL T IME  DELAYo ) WH ICH I N  TURN ENABLES DESTRUCT CAPAB I L I T Y  I F  T RANSM I T TEDo THE 
RSO DESTRUCT COMMAND CAN THEN DESTROY THE SLVo THE RSO W I LL ALWAYS SAFE THE S• l VB AFTER 
TRANSM I T T I NG MFCO UPON VER I F I CA T I ON OF CUTOFF I F  THE DESTRUCT COMMAND I S  NOT TO BE TRANSM I T TED •  

M I SS I ON REV DATE SECTION GROUP PAGE 

APOLLO 14 FNL 1 1 /l/70  GENERAL PRELAUNCH 
RULES AND SOP ' S  RULES 1•9 



R I T EM 

NASA - Minned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON 1 GENERA� RU�ES AND SOP ' S  

1-74 T H E  RSO Wl�L SAFE THE s- I VB D E S T R U C T  S Y S T E M  A F T E R  CONF I RMA T ION OF S- I VB C/0 FROM THE  F L I GHT 
DYNAM I CS O F F I C E R o  I F  COMMUN I C A T I ONS A�E LOST W I T H TH� F I DO • THE S - I V B  DES T RUCT  SYSTEM W I LL BE 
SAFED BASED  ON THE RSO ' S V E R I F I C A T I ON O F  S-IVB CUT O FF o ONC E S A F E D t T H E  S - I V B  OESTRUC T S YS T E M  
C A N N O T  B E  R E I N I T I A T E D ,  I F  THE R S O  I N I T I A T E S  MFCO t THE RSO W I L L I N I T I AT E  SAF I NG AFTER 
VER I F I CAT I ON O F  S- I VB CUTOFFo 

l-75 EMERGENCY ENG INE  SHU T DOWN METHODS o 

' I N I T I ATOR 1 METHOD 1 STAGE 1 T I ME FRAME 

·----------•---------·--------·--------- -----------· 
I I I I I 
' ASTRONAUT I COJ ON I S - ! C t  I T + 30 SEC. TO S- I VB 1 
I I THC I s-I I •  I C U T O F F  I 
I I I S-IVB I I 
I I I I I 
·---------- ·---------·--------·------ --------------· 
I I I I I 
' ASTRONAUT I s - 1 1 1  I S - I  I '  I T + 2-43 TO s:..I vll I 
I I S-IVB I S-IiiB I CUTOFF I 
I I L/V  I I I 
I I STAGE I I I 
I I SW I TCH  I I I 
I I I I I 
·----------·- ------ --·--------·----- ---------------· 
I I I I I 
1 RSO I Rf' OlD I S- I C •  I T-O TO S- I Vll I 
I I ( fV,FCO I I S-1 I '  I CUTO F F  I 
I I I S- I VB I I 
I I I I I 
·----------·---------·--------·--------------------· 
I I I I I 
' EDS I 2 OF 3 I S- I C  I T + 30 S E C  TO EDS I 
I I VOT ING  I I AUTO OFF A T  T+ 2-001 
I I L.OG I C  I I M I N  I 
I I I I I 
I I I I NOTE --- E DS W I L� I 
I I I I I N I T IATE AllORT FRO�o1 
I I I I T-O TO T + 30 SECo  I 
I I I I HOW E V E R, S- I C  I 
I I I I ENG lf\jES W I LL f\jOT I 
I I I I BE SHUTDOWN I 
I I I I I 
----------- ·---------·--------·--------------------· 

1 - 76 THE AUTOMA T I C  EDS ( TWO ENG I NE OUT AND OVERRATE AUTO-ABORT CAPAB I � I T I ES I  W I �L B E  FLOWN C �OSED 
LOOP UNT I L  T + 0 2-00e DURING LAUNC H •  MALFUNC T I ONS AFFEC T I NG EDS OPERAT ION W I L L  BE MANAGED AS 
FOLLOWS---

THE EDS AUTO SW I TCH  W I LL BE T U R N E D  OFF WHENEVER ANY TWO CSM ENTRY BATTER I ES ARE T I ED TO THE  SAME 
MA I N  BUS OR FOR CONF I RMED LOSS OF ANY CSM ENTRY BATTERY• 

M I SS I ON REV DATE SEC T I ON GROUP PAGE 
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R I TEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECT ION l GENERAL RULES AND SOP'S 

1 - 7 7  A B O R T  MODES--� 

MODE I 

lA 

lB 

lC 

MODE I I  

BOUNDARY OF APPL I CATION 

LES ABORT ENABLE IAPPROXe T-45 
M I NI TO GE T 42 SECe (10 K F�ETI 

GET 42 SEC TO lOOK FEET AL T I TUDE 
(GET APPROXe 1 + 501 

lOOK FEET AL T I TUDE TO TOWER 
JE T T I SON IGET APPROXe 3 + 0 7 1  

BOUNDARY OF APPLICATION 

T OWER JETT I S ON IGET APPROXe 3 + 0 7 1  
UNT I L  FULL L I F T  SPLASHPOINT I S  3200 
NM DOWNRANGE (GET APPROXe 1 0 + 1 31 

M I SS I ON R E V  DATE SECT I ON 

PKOCI::DURES 

Ae MCC PkOVIDiiS 
le GET OF �QOK 
2e PI T C H  AT e05G 
3e GET DkOGUE 

Be ENTRY I S  FULL L I FT 

GROUP PAGE 
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R I T EM 

l-80 

l-81 

MODE 1 1 1  

MODE I V  

MODE 

APOGEE K I CK 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T ION l GENERAL RULES AND SOP 1 S  

BOUNDARY OF APP L I CA T I ON 

BETWEEN FULL L I F T  SPLASH PO INT  
=3200 NM AND  I NSER T I ON •  

NOT E  

PROCEOURES 

Ae MCC PROV I D�S---
le GET! AT S• IVB  CUTOFF PLUS 2-05 
2 .  DELTA V FOR 3 3 50  NM SPLASH PO I NT 
3 e  BURN DURAT I ON 
4 e  GET OF 300K 
5e P I TCH AT e05G 
6 e  GET DROuUE 

B e  MANEUVER IS SCS AUTOe 

Ce ENTRY IS ROLL LEFT 55  D�GREESe 

MODE I l l  1 1  NO BURN 1 1 W I L L  BE 
CALLED IF THE ROLL LEFT 55 DEG• 
ENTRY RANGE IS LESS THAN 3350 NMe 

BOUNDARY OF APPL I CA T I ON 

CON T I NGENCY ORB I T  I NSER T I ON 
CAPAB I L I TY TO I NSER T I ON ! BASED 
ON COl L I NE ON GAMMA VS V PLOT 
FOR NEAR NOMINAL ALT I TUOEI 

BOUNDARY OF A PP L I CA T ION 

PRE-APOGEE CUTOF F t  OUTS IDE  THE COl  
BOUNDARY , CORRECTABLE TO SAFE 
ORB I TAL COND I T IONS BY A MANEUVER AT 
APOGEE • 

PROCEDURES 

Ae MCC PROV I DES·--

l e  GE T !  AT S•IVB CUTOFF PLUS 2•05 
2e DELTA V RE�U I RED TO ACH I �V� PER I GEE 

GREATER THAN OR EUUAL TO 75  NM 
3e BURN DURAT I ON 
4 e  P I TCH AT GET! 

B e  MANEUVER I S  SCS AUTO 

PROCEDURES 

Ao MCC PROV I DES••• 

l e  GET I  FOR BURN AT APOGEE 
2e DELTA V RE�U ! RED TO ACH I �V� P�RI GEE 

GREATER THAN OR EUUAL TO 75 NM 
3 e  BURN DURAT I ON 
4 ,  P I TCH ATT I TUDE 

6 ,  MANEUVER I S  SCS AUTO 

RULES l-82  THROUGH 
1•86 ARE RESERVED 

M I SS ION REV DATE SECT ION GROUP PAGE 
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R I TEM 

l - 8 7  

l - 8 8  

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E CT I ON l GENERA� RU�ES AND S0� 1 S  

1 CREW A B O RT � I M I TS 1 

MAX U R EG I ON 

A o  100-50 TO 02-00 ) 
ADA GREATER THAN OR EUUA� TO 100 PCT A N D  RO��' 
P I TCH t OR YAW 

ERROR G RE A T E R  THAN OR EUUA� TO 5 DEGRE ES 
CNOT A P P L I CA B L E  TO A N Y  E NG I N E  OUT 
P R I OR TO 50 SE C o l 

RATES AND ATTI TUDE 

Ao P I TCH AND YAW 
l o  LIO TO 2 M I N  - 4 

DEGISt::C 
2 o  2 M I N TO S - I V B  C U TO F F  

- 9 Dt::GISEC 
3o YAW ERROR GREATER THAN 45 D E G o  

B •  ROL� 
1 o  �10 TO S - I V B  CUTOFF - 20 DEGISEC 

P ROC EDURES 

A BORT MOUE l ( AC T I O N  O N L Y  A F T E R  BOTH H A V E  
R E�CHED THRESHO� D o l 

�ROCED URt:S 

A BORT MODE I 
A BO R T  MOD� I t  MODE l i t MOOt:: l i l t  O R  
M O D E  I V  

ABORT MODE I t  MODE l i t MODE l i l t  OR 
l'iODE I V  

1 -89 t::DS AUTOMA T I C  A B ORT L I M I TS I UNT I �  MANUAL D E AC T I VAT I ON OF TwO E N G I NE S  OUT AUTO A N D  �V RATES A T  
2-00 MIN) 

A o  RAT ES 
P I TCH AND YAW 
ROLL 

B o  A N Y  TWO E N G IN E S  OUT 

C o  CM TO IU BREAKUP 

BOUNDARY O F  APPL I C AT I ON 

4 o U  +I- o 5  D EGISEC 

2 0 o 0  +1• o5 DEGISEC 

l-90 S- I VB TANK P R ESSURE L I M I T S  

1-91 

Ao BU�KH E A D  D E LTA P C F I RS T  S IVB CIO TO SIC �IV S E P I 
F U E �  G REATER THAN OX ID = 26 PS I D  
OX ! D  G REATER THAN F U t� = 36 PS I D  

B o  �OX TANK PRESS GREATER THAN O R  EUUA� T O  5 0  P S I A  C �IO T O  SIC LIV SEPl 

ENG INE FA ILURES 

LOSS OF 3 OR MORE S• l l  ENG IN E S  

PR I OR T O  S- I VB T O  C O l  CAPAB I L I T Y  

MI SS ION R E V  DATE S EC T I ON 

PROCEDURES 

ABORT MODE I t  OR MODE II 

GROUP PAGE 
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R I T E M  

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 2 F � I GHT OPERAT I ON& R U � E &  

1 G E N ERA� I 

2 - 1  PRE LAUNCH 

Ao LAUNCH A Z I MU T H  L I M I T AT I ONS R E S T R I C T  LAUNCHES T O  OCCUR B E T W � E N  72 DEGo AND 9 6  D E G o  

B o  T H E  F L I GH T  D I RE C T O R  W I L L EVALUATE W I ND S I MULA T I ONS ALONG T H E  MODE l ( T O W E R ! ABORT T R AC K  

P R I O R  T O  THE S T A R T  O F  C R I T I C A L  COUNTDOWN AC T I V I T I ES AND W I L L ADV I S E  T H E  LAUNCH D I R E C T O R  O F  

ANY PR�D l C T ED P E R I ODS OF LAND LAND I N G o  I F  T H E  F L I GH T  D I R E C T OR I S  UNABLE T O  PROV I DE T H I S  

EVALUAT I ON t  A LAND LAND I NG W I L L B E  ASSUMED AND THE S P A C E C R A F T  W I ND CONST R A I N T S  F U R  LAND 

I P 1 S  W I L L  B E  A PP L I ED o  T H E S E  CONS T R A I NTS ( R E F  LMRD I R EYU I R E  T H A T  TH� SPACECRAF T NUT BE 

LAUNCHED OR REMA I N  IN A TOWER ABORT MODE IF A TOWER A BOR T WOULD RESU L T  IN A LAND LAND I N G  

W I TH A HOR I Z ONTAL VELOC I T Y COMPON E N T  O F  G R E A T E R  T HA N  54 F E E T  P ER S E CO ND A T  I MP AC T o  I N  A L L  

CASE S t T H E  LAUNCH D I R EC T OR W I L L B E  P R I ME F U R  CA L L I N G H O L D S  F OR LAND LAND I NG LAUNCH W I ND 

V I OL A T I ON S o  

C o  T H E  LAUNCH W I L L N O T  BE A T T EM P T E D I F  T H E  M I N I MUM GROUND I N S T RUMENTA T I ON C A PA B I L I T Y  I S  

COMP R UM I S E D o  ( R E F E R E N C E  SECT I ON 4 - GROUND I NS T RUM E N T A T I ON R EY U I REMENTS o l  C ONT I NUOUS V O I CE t 

T E L E M E T R Y • AND T RA C K I NG COVERAGE FOR T H E  SPACEC R A F T  I S  REUU I RED f kUM L I F TOFF T HROUGH 

I NSER T I ON P LUS 6 0  SECo CON T I NUOUS T E L EM E T R Y  COVERAGE IS R E Y U I R E D  FROM THE S LV F R OM L I F T O F F  

THROUGH I N SE R T I ON PLUS 6 0  S E C o  COMMAND I S  H I GHLY D E S I RA B L E  FOR BOTH VEH I C L� S o  

2 - 2  �AUNCH 

I T  I S  P RE F ER A B � E  T U  GO I N T O  ORB I T  AND R E E N T E R  I N TO T H E  WEST A T LANT I C  RATHER THAN P ERFORM A 

LAUNCH ABORT o T H E R EFORE t T H E  LAUNCH W I L L BE CON T I NUED AS LONG AS T H E  C R E W  COND I T I ON I S  

SA T I SFACT O R Y t NO S I C  OR S L V  P ROB LEMS E X I S T WH I CH J EOPARD I Z E  C R EW S A F E T Y t  AND SUFF I C I EN T  
CONSUMABLE S t  COOLA N T t A N D  E L E C T R I CAL E N E R G Y  REMA I N  F O R  A T  LEAST O N E  K�VOL U T I ON P �US E N T R Y o  

M I SS I ON R EV D A T E  S EC T I ON GROUP 
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R I T EM 

NASA - Manned Spacec raft Center 

M I S S I O N  R U L E S  

SECT I ON Z F L I G H T  OPERA T I ONS � U � E S  

2 - 3  EAR T H  ORB I T  

A o  E N T R Y  W I L L BE MADE AT T H E  N E X T  B E S T  P T P  W H E N  ONE MORE CSM F A I LU R E  W I L L 
R � S U L T  I N  AN ASAP E N T R Y  OR U N C O N T R O L L A B L E  COND I T I ON S •  

B o  ADEWUA T E  CONSUMAB LE& W I L L  B E  MA I N T A I N t D  F O R  � � T R Y  I N  T H E  N t X T  � T P t MAK I N� 
ALLOWANCES F O R  S E T U P  AND E N T R Y o  

C o  THE DEOR B I T  CAPA B I L I T I E S REWU I R E D  F OR E A R T H  ORB I T  ARE---

l o  TWO M � T H OD S  O F  DEO R B I T  A R E  K EWU I R E D o  

z ,  I F  A SUBSEWUENT S I NGLE FA I L URE W O U L D  P R E C L U D E DEUR B I T  � y  E I T H E R  M E T H O D  REMA I N I N� t  
T H E  CSM W I L L  DEORB I T o  

3 •  SPS I S  T HE P R I ME M E T HOD OF UEURB I T  AND SUF F I C I E NT D � L T A  V W I LL B E  R E S E RVED F U R  
T H I S  MANEUV E R • 

4 o  SM-RCS ( 4  QUAD ) AND SM-C M / RCS H Y BR I D  W I � L B E  CONS I DE R � O  AS I NUE P � N D E N T  O � ORB I T  
M E T HODS AS LONG AS I ND I V I DUAL SM-RCS QUAD A N D  GNCS I N T � G R I T Y  I S  MA I N T A I N� D  AND 
S U F F I C I E N T  RCS P RO P E L L A N T  I S  AVA I L A B L E •  

5 o  T H �  L M  PROPU L S I ON S Y S T � M  ! D PS O R  RC S I  MAY B E  U S � D  T U  PLAC� T H E  C S M  I N  AN O R B I T  
( H P G H E A T E R  THAN OR EWUAL T O  H O  NM ) F ROM WH I CH A SM-RCS UR SM-CM / R C S  H Y B R I D  
DEORB I T  CAN B E  CONDUC T E D •  

6 .  UT I L I ZA T I ON OF BACKUP 
P R I OR I T I ES ---

( A I  SM-RCS 

( 8 1  L M  PROP P LUS SM-RCS 

( ( ) SM-CM / RC S  H Y B R I D  

! D l  L M  PROP PLUS SM-C M / R C S  

R U L E  N U M B E R S  2-4 T HROUGH 
2 - 1 0  ARE R E S E R V E D  

M I SS I ON R E V  D A T E  S EC T I ON 

DE ORB I T  M E T H O D S  

H Y B R I D  

GROUP 

APOLLO l4 FNL l l / l / 7 0 F L I GH T  G E N E R A L 
OPER A T I ON S  R U L E  
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R I T E M 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 2 F L I G H T  OPERA T I ONS R U L E S  

2 - 1 1 T RANSLUNAR I NJ E C T I ON 

A ,  T H E  T L I W I L L BE GO I F  T H E  S / C  AND L / V  SAT I SF Y  T H E  F OL L O W I NG C R I T E R I A---

l o  T H E R E  HAVE B E E N  NO FA I L U R ES I N  T H E  LAUNCH V E H I C L E  W H I C H  R E S U L T S  I N  ---

! A l  A C A T A S T R OP H I C  H A Z A R D ,  

! B l  AC H I EVEME N T  OF AN S- I VB E N G I N E BURN W I T H  E X P E C T E D  C U T O F F  O R  S H U T DOWN COND I T I ON S  
D E F I N I T E L Y  P R ECLUD I NG AN AC C E P T A 8 L E  L U N A R  LAND I N G  M I SS I ON ,  I N A P P L Y I NG T H I S  
C R I T ER I A  T O  S P EC I F I C  M I S S I ON N U L E S t  A NO G O  RE COMMENDA T I ON W I L L  B E  R E QU I R E D  I F  
I N SUFF I C I E NT S- I VB CONSUMAB LES A R E  AVA I LA Li L E  T O  AC H I E V� A LUNAR LA N D I NG 
M I SS I ON ,  

2 o  T H E  CSM HAS T O T A L  S Y S T EMS CAPAB I L I T Y W I T H R E DUNDANC Y ,  R E DUNDANCY 
V � R I F I CA T ! ON IS SUB JECT T O  THE NUMB E R  AND TYPE O F  R EDUNDANT COMPONENT CHECKS 
WH I CH CAN � E  PER F ORMED IN EAR l �  ORB I T •  

B o  T H E  T L !  MANEUVER W I L L  B E  D E L A Y E D  UN T I L  T H E  S E COND O P P O R T U N I T Y FOR S U S � EC T E D  F A I L U R E  O F  A 
C R I T I CAL S Y S T E M  ( P R I �1 E  ON B A C K U P ) ( r>'A N E U V ER o L I F E SUPPOR T t  COOL I N G •  P O w E R o SEQUEN T I A L •  
COMMU N I C A T I ON S ) WH I C H  REQU I R E S  T I M E F OR EVALU AT I ON •  

2 - 1 2  T R ANSPOS I T I ON t  D OC K I N G  AN D E J E C T I ON ( T D&E l 

A o  T H E  NORMAL M I N I M UM CAB I N  P R ESSURE REC L I N E  O F  4 t 0  P S I A  F O R  TUN N E L / LM 
S EQUENCES MAY BE WA I V E D  DUR I NG T D & E .  F O R  T U N N E L  OR LM L EAKS WH I CH 
P R ESSUR I ZAT I O N t  T H E  CM W I L L  BE D E � R E S SU R I Z E D  AS REQU I R E D  FOR H A T C H  R EMOVAL 
HOOK U P •  

PRESSUR I Z A T I ON 
P R E V E N T  NORMAL 

AND UMB I L l  CAL 

B •  I F  NORMAL LM EJEC T I O N  IS N O T  SUCC E S S F U L •  NO A T T EM P T  W I L L BE MADE TO MAN T H E  LM A N D  
' ' S T A G E ' 1 T O  RECOVER T H E  ASC E N T  S T AG E • 

M I SS I ON R E V  D A T E  S EC T I O N  GROUP 
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R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 2 FL I GHT OP�RAT I ONS RULES 

2 - 1 3  TRANSLUNAR (OAST 

Ao NO MCC W I LL BE PERFORMED IF LOI CAN BE  TARGETED  WI TH I N  OPERAT I ONAL CONSTRA I NTS o  

� .  T�ANSLUNAR COAST W I LL BE T ERM I NATED I F  ADEQUATE CONSUMABLES I CSM AND/OR LM )  ARE  NOT 
AVA I LA�L� FOR A C I RCUMLUNAR EARTH RETU�N + 1 2  HRS o AND A TLC D I RECT ABORT PROV I DES AN 
EARL I ER LAND I NG T I ME , 

C o  T H E  CR�W  W I LL MAN T H E  L M  FON BA(KUP COMMUN I CAT I ONS I F  CSM COMMUN I CAT I ONS ARE LOST W I TH THE 
MSF N o  I F  CSM COMMU N I CAT I ON S  C A NNOT B E  MA I N T A ! NtD o A LUNAR ORB I T  M I SS I ON W I L L NOT B� F LOWN o 

D o  A HYBR I D  TRAJECTORY W I L L  NOT BE F LOWN UNLESS T H E  CSM SYSTEMS MEtT THE L O I  C R I T E k i A o  FOR A 
CSM SOLO M I S S I UN t  RCS CAPAB I L I TY TO RETURN TO A FREE RETURN T RAJECTORY I S  R EQU I RED o  

E .  T RANSLUNAR M I DCUURSE CORRECT I ONS RESULT I NG I N  A HY�R I D  TRAJECTORY W I LL BE DES I GNED T U  MEET  
LO I  T ARGE T I NG CONSTRA I NTS  WH I LE RESERV I NG A CAPAB I L I TY TO PERFORM A R ETURN TO EARTH 
MANEUVER W I TH THE  DPS ENG I NE AS LATE  AS 2 HRS AFTER P ER I LUNE UN THE  C I RCuMLUNAR TRAJECTORY,  

2 - 1 4  LUNAR ORB I T I NSERT I ON 

LU I  W I LL BE I N H I B I TED AND A LUNAR FLYBY PERFORMED I F  THE CSM DOES NOT SAT I SFY ANY OF THE  
FOLLOW ING COND I T I ONS---

A o  FULL C� I T I CAL SYST EMS REDUNDANCY, 

Bo ADEQUATE CONSUMABLES FOR M I N I MUM LUNAR ORB I T  OPERA T I ONS W I T H  CAPAB I L I TY TO SUS TA I N  A TANK 
LOSS A�D RETuRN TO EARTH W I TH A� AVERAGE POWER LEVE� OF 40 AMPSo 

C o  SPS PROPELLANT RESERVE CAPAB I L I TY FON T t l  AND TRANSEARTH MCC 1 S o  

D o RCS PROPELLANT RESERVE TO ACCOMPL I SH T E l  CONTROL • TRANSEARTH MCC CONTRUL o P TC o  AND M I N I MUM 
LUNAR ORB I T  OPERAT IONS,  

E o  A DPS LOI W I LL �E PERFORMED IF  REQUI RtD TO ACCOMPL I SH A LUNAR ORB I T  M I SS I ON o 

2-1 5 LUNAR ORB I T 

A o  L O I  D I SP ERS I ONS 

1 o  I F  A STABLE ORB I T  HAS NOT BEEN ACH I EVED o  A DPS 2 HOUR ABORT W I L L  B E  EXECuTED 
FOLLOWED � y  A SUBSEQuENT DPS ( OK APS l MANEUV�R IF  R EYU I RE�o  

2 .  I F  A STABLE ORB I T  HAS BEEN ACHI EVED • A N  SPS OR DPS T E l  W I LL B E  PERFORMED AT 
THE NEXT OPPORTUN I TY OR AN AL TERNAT E M I S S I ON W I LL BE  FLOWNo 

B o  DESI GN�D REDuNDANT CAPA B I L I T Y  MUST BE  MA INTA I NED I N  ALL CSM SYSTEMS C R I T I CAL  FOR T E l  AND 
L I FE SUPPORT o  

C o  SuFF I C I ENT CONSUMABLES MuST REMA I N  TO  COMPLETE  T H E  N EX T  M I S S I ON PHASE W I TH CAPAB I L I T Y TO  
SUSTA I N  A TANK LOSS AT ANY PO I NT DUR I NG THE PHASE AND  RETURN TO EARTH  W I TH AN  AVEKAGE POWER 
L EVEL OF 40 AMPS o  

D o  T H E  CSM MUST MA I NTA I N  A N  S P S  FUEL RESERVE CAPAB I L I T Y  FOR T H E  T E l  MANEUVERS AND T RANSEARTH 
MCC 1 S o  

E o  THE CSM MUST MA I NTA IN  RCS PROPELLANT RESERVE T O  ACCOMPL I SH T E l  CONTROL o TRANSEARTH MCC 
CONTROL • P TC o  AND M I N I MAL TRANSEARTH OPERA T I ONS,  

F o  I F  NORMAL M I SS I O N  OPERAT IONS ARE I NH I B I T E D o  T HE DPS W I LL B E  USED FOR TE l  WHEN THERE !S  A 
CHO I C E  BETWEEN THE DPS AND SPSo  

2-1 6 I N TRAVEHI CULAR TRANSFER 

ONE HARDSU I T lVT F ROM THE CSM TO THE LM W I LL BE ACCOM P L I SHED IF A R EASONABLE CHANCE E X I STS THAT 
CORREC T I VE ACT I ON CAN BE TAKEN FOR A LM/TUNNEL PRESSURI ZAT I ON P ROBLEMo 

M I SS I ON EV DATE ECT I ON GROUP PAGE 
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R I T EM 

N A S A  - M a n n e d  S pa c e c r a f t  Ce n t e r  

M I S S I O N  R U L E S  

S � C T I ON 2 F L I GH T  OPERA T I ONS R U L E S  

2 -17 DOCKED LM OPERA T I ON 

Z.-2 1 

FOR AN I M P E N D I NG HAZARDOUS S I TUAT I ON R E S U L T I N G  FROM A D E S C E N T  S T A G e  PROB L E M o  T H E  S T A � E  W I L L B E  
J E T T I SONED A N D  A S C E N T  S T A G E  OPERA T I ONS W I L L CON T I N U� A F T E R  T H E  V E H I C L E  H A S  MOVED TO A S A F E  
D I STANC E .  

R U L E  NUMBERS 2 -18 THROUGH 
2-20 ARE R ES E R V E D  

A o  

B o  

c .  

D .  

C S M / L M  UNDOCK I NG A N D  SEPAR A T I ON 

A MANNED LM W I LL NOT BE UNDOC K E D  F R OM T H E  CSM W I T HOUT I N D c P � N D E N T  M A N E U V � R  CAPAB I L I T Y  OF 
BOTH VEH I C L E S  TO T E R M I N A T E  U N DOCK E D  ACT I V I T I E S AND TO ACCOMP L I SH DDCK I NG o  T HE L M  CAPAB I L I T Y 
TO R E DOCK MUST S T I LL E X I ST I F  T H E  LM I S  R E �U I R E D  TO S T A G E o  

EVT CAPAB I L I T Y I S  RE�U I R ED FOR MANNED UNDOC K I N G t  

CREWMEN W I L L  BE SU I T E D  DUR I NG UNDOCK I NG A N D  DOCK I N G ,  

VHF COMMUN I CA T I O NS I S  MANDA T O R Y  F O R  S EPARA T I ON •  

2 - 2 2  CSM LUNAR ORB I T  UNOOC K E D  

A t  UNDOC K I NG T O  PO l 

1t LOSS OF R E D UNDANT CAPAB I L I TY I N  CR I T I CAL S Y S T � M S  W I LL BE CAUSE TU T E R M I N A T E  
T H E  M I S S I ON A N D  P � R FORM T E l  A S A P •  

2 t  LOSS OF CSM R ESCUE CA PA B I L I T Y W I LL B E  CAUSE F O R  T E RM I NA T I N� T H E  M I SS I O N  A N D  
P e R FORM I NG A L M  ACT I V E  R DZ A S A P ,  

B .  P O I  T O  LAND I N G  

N O  CSM F A I L U R ES W I L L B E  CAUSE FOR ABORT DU R I NG POW E R E D  D E S C E N T  e X C EP T T HOSE C ON F I RMED S P S  
F A I L U R E S  R E Q�J ! R I NG R E T E N T I ON O F  L M  PROPU LS I ON CAPAB I L I T Y ,  

C t  LUNAR S T A Y  

FA I L U R E  TO MA I N f A I N  R E D UNDAN T CAPAB I L I T Y  I N  S Y S T EMS R EQU I R ED FOR T E l  UR L I F E S U P P O R T  W I LL 
BE CAUSE FOR T E R M I NA T I ON OF LUNAR S T A Y ,  

2 -2 3  R E S E RVED 

2-24 LM-P O I  

F O R  P D i t T HE L M  MUST M E E T  T H E  L U N A R  S T A Y  W I T H E V A  C R I T ER I A •  H A V E  T H E  C A P A B I L I T Y  T O  L A N D t  A S C E NO t 
R E NDEZVOUS A N D  DOCK W I T HOUT V I OL A T I NG A N Y  SPEC I F I C M I SS I ON R U L E S  OR REOL I N E S e  

M I S S I ON �E V  D A T E  S EC T I ON GROUP 

APOLLO 14 � NL 11/ l / 7 0  F L I GH T  GENE R A L  
OPE R A T I ONS R U L E �  
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R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

5ECT I O N  2 F L I G H T  O P � R A T I ON5 RU L E 5  

2-2 5  LM-PO W E R E D  D E S C E N T  

I F  A 5YST EMS FA I L U R E  OC CURS A N D  A C HO I C E I S  AVA I LAB LE---

A o  EARLY I N  POWEREL) D E S C E N T  WHEI'< DPS- TO-ORtl i T  CAPAB I L I T Y I S  AVA I L A tl L E • I T  I S  P I-< E F t: kA o L E  T O  
A B O R T  I N  FL I GHT T H AN T O  CON T I NUE D E S C � N T o  REDU�DANT CAPAB I L I T Y UF CR I T I C AL LM S Y S T E M S  I S  

REUU I R �D T O  CON T I NUE POW ERED DESC E N T  DUR I N G  T H I S  P � k ! OD o  HOW� V E � , F U k  F A I LUK£S tF F E C T ! NG 
VE H I C L E  L I F E T I ME < CONSUMAB L E S • COOLAN T ! CON S I DER A T I ON W I L L BE G I VEN T O  CON T I NU I N G  PUWERED 
DESC E N T  TO PO l + 6 + 3 0  IN ORDER T O  ACHE I V E A SHOR T ER R EN D � l VOUS o 

B o  DUR I NG T H E  REMA I ND ER O F  POWERED D E SCE N T • I T  I S  P R EF E R A B L E  T O  L A � D  
S U R F A C E  T HAN TO ABOR T o  O N L Y  T HOSE SYST EMS F A I LURES OR T R ENDS T H A T  
OF T H E  CAPAB I L I T Y  T O  L A N D •  A SC E ND A N D  AC H I E V E  A SAFE ORB I T  F RU� 
I M PEN D I NG LOSS OF L I F E SUPPORT CAPAB I L I T Y  W I L L  B E  CAUS� FOk ABORT 

A N D  LAUNCH FROM T H E  LUNAR 
I N D I CA T E  I M P E N D I NG LOSS 

T H E  LUNAR S U R F AC E •  Ok 
DU R I NG T H I S  P E R I OD, 

2-2 6  LM-LUN AR S TAY 

2-2 7  

A ,  O N L Y  THOSE T I ME-CR I T I CAL S Y S T E MS F A I LURES O R  T R ENDS T HA T  I ND I C A T �  I M PEND I N G  LOSS O F  T h E  
CAPAB I L I T Y T O  A S C E N D  A N D  ACH I E V E  A SAFE ORB I T  W I LL � �  C A U S t  FOR AN I MM E D I A T E  A B O R T  ( AN Y T I M� 
L I F T O f f ) FROM T H E  LUNAR SURF A C E o  

B o  LOSS OF R EDUNDANT CAPAB I L I T Y I N  C R I T I CAL L M  S Y S T EMS I S  CAUSE F O R  ABOR T A T  T H E  N E X T  � � S T  
OPPOR TUN I T Y • 

E V A  

A o  

B .  

c .  

D o 

E o  

F .  

G o  

H o  

FOR T H� NOM I NAL ( T WO-MAN ) EVA • T O T A L  EMU L I F E S U P P U R T  S Y S T tMS CAPAB I L I T Y ,  E VA T O  EVA D U P L E X  

V O I CE • EVA T O  MSFN VO i c E  F R OM O N E  C R E WMA N •  AND C R I T I C A L  I NS T R U M E N T A T I ON FOR B O T H  A S T R O N A U T S  
ARE R EUU I R E D •  

A L L  P LA N N E D  EVA ' S  W I L L  I NC L U D E  A 3 0 -M I NU T E  POST-EVA R E S E R V E  O N  tMU CONSUMA�LES o 

A L L  E VA EXCURS I ONS W I L L BE L I M I T E D  TO A MAX I MUM B S L S S  OPERA T I ONAL R A D I U S  OF 3 KM AND A 
MAX I M UM OPS OPE RAT I ONAL RAD I US OF l K M o  3 0 0  B T U ' S  A R E  CONS I D E R E D  T H E  M A X I MUM A C C E P T A � L E  C RE W  

H EAT ST ORAGE • 

BOTH EVA C R E WMEN W I L L NOT REMA I N  OUT S I DE OF M S F N  COMM COVERAGE F OR A P E R I OD E X C E E D I NG � 
M I N •  

FOR T H E  TWO-MAN EVA t T H E  COR W I L L A L WAYS E G R E S S  F I R 5 T  AND I N GRESS L A S T  U N L E SS T H E  CDR HAS 
I N I T I AT E D  AN OPS PURG E .  T H I S W I L L I NSURE THAT T H E  C D R  IS IN T H E  LEFT P I LOT POS I T I ON SHOULD 
ASC E N T  B E  R EYU I R ED W I T HOUT AN OPPORTUN I T Y  T O  DOFF THE EMU 1 S o 

THE LM W I LL NOT B E  PR ESSUR I Z E D  W I T H A CR EWMAN ON T H E  SURFAC E .  

A VACUUM T R A N S F E R  W I L L  ONLY B E  A T T E M P T E D  I N  A N  EMERGENCY , 

I F  FA I LU R E S  P R E C L U D E  T H E  I N I T I A T I ON OR CON T I NUA T I ON Of A TWO-MAN EVA • A ONE-MAN EVA W I L L B E  

I N I T I AT E D ,  ONE M A N  E V A ' S  W I L L BE L I M I T E D  T O  AN OPERA T I O N A L  RAD I US O F  1 00 0  F E E T  F R O M  T H E  

L M •  T H E  P R I MARY OBJE C T I V E W I LL BE A L S E P  D E P LOYMENT W I TH A DD I T I ONAL O�JE CT I V E S  I D ENT I F I ED 
I N  R E AL-T I M E o  

l o  BOTH PL S S 1 S  AND OPS 1 S  W I L L  B E  R E T A I N ED U N T I L  T WO L I F E  SUPPORT UN I T S ( 2  OPS • 2 P L S S • OR l 
PLSS + l OPS l HAVE B E E N  V E R I F I ED TO HAVE S U F F I C I EN T  CONSUMA B L E S  TO S U P P O R T  CE V T o  

J o  T H E  A C T I VA T I ON O F  T H E  OPS I N  T H E  MAK EUP MODE O R  O F  T H E  B S L S S  ( W I T H S U F F I C I ENT CONSUMMA B L ES I 
W I LL REQU I RE E X P ED I T I OUS COMP L E T I ON OF T H E  S P EC i F I C  A C T I V I T Y B E I NG P E R F O R M ED F O L L O W E D  BY 
I MM E D I A T E  R E T U R N  TO T H E  L M o  A C T I V A T I ON OF T H E  O P S  I N  H I GH OR LOW PURGE MODE W I LL REUU ! R E  
I MMED I A T E  R E T URN T O  T H E  LM • 

K o  T H E  AMOUNT O F  SC I E NT I F I C  E�U I P M E N T  & PAYLOAD T A K E N  I N T O  T H E  ASCENT S T A G E  W I LL B E  L I M I T ED SO 
AS N O T  T O  R EUU I R E  A DEPRESSU R I Z AT I ON T O  J E T T I SON E X C E S S  W E I G H T  PR I OR T O  ASC EN T •  

L ,  N O  E V A  ACT I V I T I E S  W I L L  B E  CONDUCT E D  I N  THE I MM E D I A T E  L I N E  O F  F I RE A R E A  O F  T H E  A S E  MOR T ER 

BOX A F T E R  R EMOVA L OF T H E  GRENADE SAF E T Y  R E L EASE ASSEM6 L Y o  

M I S S I ON R EV D A T E  S E C T I O N  GROUP 

A PO L L O  14  �N L  l l /l /70 F L I GH T  G E N E R A L  joP E R A T I ON S  R U L E  
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R I T EM 

NASA - Manned Spacecraft C enter 

M I S S I O N  R U L E S  

SECT ION 2 F L I GHT  OPERAT I ONS RULES 

2-28 ASCENT 

IN THE EVENT OF PROCEDURAL tRRORS OR SYSTEMS PRO�LEMS WH I CH  RESULT IN LOSS OF SOME CAPAB I L I T Y  
USED FOR ASCENT OR FOR RENDEZVOUS AND WH I CH  CAN B E  CORRECTED  I N  ONE REV o I T  I S  BETTER  T O  DELAY 
ASCENT FOR ONE REV AND CORRECT THE S I T UA T I ON THAN IT I S  TO L I FT O F F  ON T I M E •  

2-29 RENDEZVOUS 

Ao SELECT I ON OF THE ACT IVE  VEH I CLE FOR RENDEZVOUS AND DOCK I NG W I LL BE DE TERMI NED BY THE F L I GHT  
D I RECTOR AND THE  F L I GHT CREW BASED UPON CONSUMABLE$ AND SYSTEMS PERFORMANCE,  T HE TOTAL LM  
CAPAB I L I TY W I LL BE D ED I CATED TO  ACCOMPL I SH I NG THE  RENDEZVOUS . 

B o  THE SHORT RNDZ PROF I LE W I L L  BE PERFORMED I F  T H E  MANDATORY CSM AND L M  SYSTEM CONSTRA I N TS  CAN 
BE MET AND ALL PLANE E RROR CAN BE CORREC TED  W I TH ASCENT YAW STEER I NG .  FOR ANY OTHER CAS E t  
T H E  LO�G RNDZ ( (S i t CDH l PROF I LE W I LL B E  EXECUTED,  

2-30  RETENT I ON OF  THE LM ASC S TAGE 

CONS I DERAT I ON W I LL BE G IVEN  TO RET A I N I NG THE ASC STAGE TO PROV I D E  REDUND A N T  CAPA B I L I T Y A F T E R  CSM 
SYSTEM FA I LURES. THE DELTA VELOC I TY RESERVED FOR WEATHER AVO I DANCE MAY BE TRADED- OFF TO  
ACCOMPL I SH A FASTER  EARTH RETURN T I ME 

2-3 1  TRANSEARTH COAST 

A • THE  STtEP TARGET L INE  W I LL BE USED FOR ALL MCC' S EXCEPT WHEN BOTH THE  VELOC I TY AT ENTRY 
I NTERFACE IS LESS THAN 3 1 •000  FPS AND THE G&N IS GO - THEN THE SHALLOW TARGET L I NE W I LL BE 
USE D e  

Be  MCC 1 S  MAY BE USED FOR LAND I NG AREA CONTROL P R I OR TO ENTRY  I NTERFACE M I NUS 2 4  HOURS FOR 
RECOV ERY  ACCESS V I OLAT I ONS • UNACCEPTABLE WEATHER t  OR LAND MASSES IN ANY PART OF THE 
OPERAT I ONAL FOOT PR I N T •  

C o  I F  T H E  F L I GH T PATH ANGLE I S  OUTS I DE THE ENTRY CORR I DOR • A N  MCC W l L� BE EXECU TtD AS SOON AS 
P RAC T I CA L ,  

D •  MCC ' S W I LL BE ACCOMP L I SHED BY T H E  S PS  I F  NECESSARY TO MA I NTA I N  R CS  REDL I NES •  

2-32  A�TERNATE M I S S I ON 

A e  E eO a  

1 •  CSM ONLY - APPROX I MAT E 1 00 NM  E e Oo PHOTOGRAPHY • S PS  I NC L I NAT I ON CHANGE • SPS 
MNVR TO LOWER APOGEE IF REQU I RED • 

2 e  CSM/LM - LM SYSTEMS POWER UP AND DPS MNVR TO LOwER APOGEE I F  REQU I RED t 
APPROX I MATE 1 00 NM E , o ,  PHOTOGRAPHY M l SS I ON t I NC L I NAT I ON CHANGE , 

s .  L. . o. 

l e  CSM ONLY - LUNAR ORB I T  PHOTOGRAPHY • REMA I N  W I T H I N  RCS CAPAB I L I T Y  T O  RETURN 
TO A FREE RETURN TRAJ e 

2 •  CSM/LM ( NO LAND I NG CAPA6 1 L I T Y l  - LM SYSTEMS POWER UP • LO PHOTOGRAPHY •  PC 
MANEUVER • 

C o  I N  ANY ALTERNATE M I SS I ON W I TH I N  THE  CONSTRA INTS  OF PROPELLANT REMA I N I NG AND OTHER 
OPERA T I ONAL CONS I DERA T I ONS SUCH AS CREW SAFETY AND SYST EMS L I FET I ME •  T HE COMB I NED  LM 
ASC/DES S TAGES W I LL B E  D I SPOSED OF IN THE  FOLLOW ING ORDER OF DESCEND I NG PR I OR I T Y---

1 •  LUNAR I MPACT 

2 •  OCEAN I MPACT 

3 ,  LUNAR ORB I T  

M I SS I ON REV DATE SECT I ON GROUP 

APOLLO 14 FN L  1 1 / l /70 FL I GHT GENERAL 
OPERAT I ONS RULE� 
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R I T EM 

NASA - Manne d  Spac e c r aft Cente r 

M I S S I O N  R U L E S  

SECT ION 3 M I SS I ON R U L E  SUMMARY 

T H I S  S EC T I ON I S  A SUMMARY OF THE DATA P R I O�TY G U I D E L I NES BY M I SS I ON PHAS E , SLV RULE S  BY M I SS I ON 
PHASE • AND S YS TEMS GO/ NO-GO CR I T ER I A  ON CHARTS BY M I SS I ON PHAS E o  

T H E  SUMMARY RULES PLUS T H E  CHART A R E REYUI RED TO ENCOMPASS EACH PHAS E •  

T H E  CAPAB I L I T Y  L I S T ED I N  T H E  CHAR T S  A R E  T H E  R EQU I R EMENTS FOR I N I T I A T I ON OR CON T I NUAT I ON OF A 
M I SS I ON PHASE OR E V EN T ,  M I SS I ON EVENTS FROM UNDOCK I NG TO P D I  I G N I T I ON REYU I RE THAT T H E  VEH I C LES 
MEE T T H E  LUNAR S TAY W I T H E VA CR I T E R I A  AND HAVE THE CAPAB I L I T Y T O  LAND • ASC END • RENDEZ VOUS • AND 
DOC K ,  

1 LAUNCH PHASE I 

3-l T H E  LAUNCH W I L L B E  ABOR T E D  FOR THE FOLLOW I NG REASONS---

A o  SLV 

S - 1 1 G I MBAL ACTUATOR HARDOVER I NBOARD P R i OR T O  S-IVB T O  COl CAPAB I L I T Y 

V I OLA T I ON OF AU TO/MANUAL EDS L I M I T S 

S-1 1 ENG I N E  FA I LURES C T I M E  D E P ENDE N T ! 

FA I LU R E OF SECOND PLANE SEPARAT I ON 

S- I VB LOSS OF HYDRAUL I C  FLU I D  C PR I OR TO S - I VB l GN I T I ON l 

S-I VB LOSS OF THRUST ( T I ME D E P E ND EN T ! ( POSS I BL E  COl CAPAB I L I T Y !  

S - I VB LOX TANK PR ESS GREAT E R  THAN 5 0  PS I B E FORE TWR J E T T  

B e  CSM 

l o  ENV I RONMENTAL 

LOSS OF CAB I N  AND SU I T  P R ESSURE 

LOSS OF CAB I N  P RESSURE AND SU I T  C I RCULAT I ON 

F I RE /SMOKE I N  CM 

LOSS OF CAB I N  PR ESSURE AND 02 MAN I FOLD LEAK 

2 •  E L EC TR I CAL 

THE FOLLOW I NG POWER SOURCES AR E REYU l R EO T O  CONT I NU E  LAUNCH : 
J"_ , 

-- l F /C OR AUX B A T T  P LUS l E N T R Y  BAT T ,  OR 

-- 3 E NT R Y  B A T T S 

UNCONTROLLABLE SHORTED M A I N  BUS 

LOSS OF BOTH AC BUSES DU R I NG MOD E 1 OR MODE I I  

3 o  PROPULS I ON 

SUSTA I NE D  L EAK OR LOSS OF HE P R E SSURE ( SOURCE OR MAN I FOLD ! I N  BOTH CM-RCS 
R I NGS ( MODE 1 ON L Y ! 

C o  V I OLA T I ON O F  T RAJECTORY L I M I T L I N E S  

O t  T EAM O l SCRET tON W I LL B E  USED FOR--

l o  SU i T /CAB I N  CONTAM I NAT I ON 

2 o  MED I CAL P ROBLEMS 

M I SS I ON R EV DATE SEC T I ON 

APOLLO 14 F NL l l / l / 7 0  M I SS I ON RULE 
SUMMARY 

GROUP PAGE 

LAUNCH PHASE 



R I T EM 
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NASA - Manned Spacecraft Center 

M I S S IO N  R U L E S  

SECT ION 3 M I SS I ON RULE SUMMARY 

3-2 THE S-IVB EARLY STAGI NG W I LL BE USED AF TER ' ' S-IVB TO C0 1 1  1 CAPAB I L I TY FOR THE FOLLOW I NG ---

S-1 1 G I MBAL ACTUATOR I NBOARD HARDOVER 

S-1 1 ENG INE  FAI LURES ( T I ME DEPENDENT ) 

S- I VB COLD HE SHUTOFF VALVE I S I  FA I LS OPEN ! AFTER TWR JETT I  

3-3 SW I T CHOVER TO CSM GU I DANCE W I LL BE PERFORMED FOR--

SATURN GUI DANCE REFERENCE FAI LURE 

RULE NUMBERS 3-4 THROUGH 
3-10 ARE R ESERVED •  

M ISS ION REV DATE SECT ION 

APOLLO 1 4  FNL l l / l / 7 0  M I SS ION RULE 
SUMMARY 

GROUP 

LAUNCH PHASE 

PAGE 



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 3 M I SS I ON RULE SUMMARY 

1 EARTH ORB I T  1 

3•11 CSM SEPARAT I ON FROM THE S•I.VB ( W I T HOUT LM EXTRACT I ON )  W I LL BE P ERFORM�D EARLY FOR THE FOLLOW I NG 
SLV COND I T IONS ( CONS IDERAT I ON W I LL B E  G IVEN  TO EXT RACT I NG THE LM LATER I F  THE COND I T I ON CAN BE 
CORRECTED )  

*S•IVB RANGE SAFETY PROPELLANT D I SPERSAL SYSTEM ARMS I NADVERTENTLY AF TER  I NSERT I ON AND  PR IOR T O  
SAF I NG 

*S• I VB LOX TANK PRESS I S  GREATER THAN 5 0  PS I  

LOSS OF  A T T I T UDE CONTROL DUR I NG TB5  

*S• I VB COMMON BULKHEAD DELTA P RESSURE EXC EEDS L I MI TS 

*START BOT TLE GREATER THAN 1 800 P S I A  

*PERFORM S PS MANEUVER TO  A SAFE D I STANCE 

3•12 CSM SEPARAT I ON FROM THE S·IVB ( W I TH LM EXTRACT ION !  W I LL BE PERFORMED FOR·-· 

A o  S• IVB NO•GO FOR  T L I  

B e  CSM NO-GO FOR T L I  B U T  GO  FOR EARTH ORB I T  M I SS I ON 

3·1 3 T L I  W I LL B E  I NH I B I TED  F OR---

INSUFF I C I ENT PROPELLANT REMA I NS FOR ACH I EV I NG A IO!i K. NM APOGEE ELL I PSE  

S• IVB  ENG I NE MA I N  LOX VALVE FAI LS TO CLOSE AT CUTOFF 

LOSS OF A T T I T UDE CONTROL 

CONF I RMED ACTUATOR HARDOVER 

LOSS OF ENG I NE HYDRAUL I C  FLU I D  

M I SALI GNMENT RATE BETWEEN THE I U  AND I M U  I S  OUTS IDE  L I M I TS  

UNACCEPTABLE D IFFERENCES BETWEEN CMC  AND I U  PLATFORM VELOC I TY COMPONENTS OR TOTAL  VELOC I T Y  AT 
I NSERT I ON 

UNACCEPTABLE D I FFERENCE BETWEEN MSFN AND I U  ORB I TAL D EC I S I ON PARAMET ERS 

M ISS I ON REV DATE SEC T ION 

APOLLO 14  FNL 1 1 /1 / 70 M I S S I ON RULE 
SUMMARY  

GROUP PAGE 

EARTH ORB I T  



R I T EM 

NA S A  - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S ECT ION 3 M I SS I ON RULE SUMMARY 

3-14 TLI  W I LL B E  T ERM I NATED FOR ---

A .  P I TCH O R  YAW BODY RATES GREATER T HAN 10 DEG. /SEC 

B. ROLL BODY RATE GREATER THAN 20  DEG/SEC 

C• P I T CH OR YAW AT T I TUDE D EV I A T I ONS FROM NOM I NAL PROF I LES  EXCEED 45 DEG•  

D.  OVERBURN OF 6 SECS AND V I  I PGNS l EQUALS V I  ( PAD ) 

3-1 5 T L I  W I LL B E  PERFORMED---

A .  A SATURN GU I DANCE REFERENC E  F A I LURE BY  CSM TAKEOVER I N  EARTH ORB I T  OR  DUR ING T L I .  T L I  W I LL  
B E  PERFORMED BY MANUAL CONTROL AND  CUTOFF TECHN I QUES•  

B •  SATURN ACCELEROMET ER F A I LURES US I NG IU  COMPUTER CONTROL W ITH  A MANUAL CUTOFF BASED ON  TOTAL 
I NERT IAL VELOC I T Y  FROM THE CMC. 

3-1 6 CSM SEPERA T I ON I W I TH 24 SEC RCS ASAP l  FROM THE S IV B  W I LL BE DONE FOR THE FOLLOW ING  LOSSES  OF 
S l VB A T T I TUDE CONTROL . 

A •  S I VB ATT I TUDE RAT ES GREATER THAN OR  EQUAL TO  5 DEG/SEC• 

B •  SIVB YAW A T T I TUDE GREAT ER THAN 45  DEG• 

RULES 3-17 THROUGH 3-20 
ARE RESERVED• 

M I SS ION REV DATE SEC T ION 

APOLLO 14 FNL 1 1 / 1 / 70  M I SS ION RULE 
SUMMARY 

GROUP 

EARTH ORB I T  

PAGE 



R I T EM 

NASA - Manned Spacec raft C enter 

M I S S I O N  R U L E S  

SECT I ON 3 M I SS I ON RU�E SUMMARY 

I TO&E I 

3-2 1 TD&E W I LL NOT BE PERFORMED FO�---

A o  P I LOT S EVALUAT I O N  O F  R A T E S  AND AT T I TUDES• AND SLA CONF I GURAT I ON NOT A�CE P T A SL E o 

B .  T tiE SLV I S  NO-GO FOR---

l •  V IOLAT I ON O F  S- I V B  BULKHEAD DELTA  P L I M I TS 

2 e  LOX TANK PRESSUR E GREATER THAN 5 0  PS I 

3 - 2 2  THE FOLLOW I NG ACT I ONS W I LL B E  TAKEN FOR LOSS OF SATURN A T T I TUDE CONT�OL CA�AB I L I TY---

Ao T L I  CUTOFf TO 
SIC SEPARAT I ON 
FROM BOOSTER 

B•  SIC SEPARAT I ON TO 
I N I T I AT E  I TBB 
I N I T I AT E i o  

C o AFTER EVAS IVE  BURN 
I N I T I AT E  I TBB 
I N I T I AT E  I • 

1 B SE ACT I ON 1 CREW ACT I ON 
I I 
' l• RECOMMEND SPACECRAFT • TAKEOVER CONTROL OF SATURN• 
1 GU I DANCE TAKE OVER ' 

1 2 o  I f  SPACECRA F T  ' l •  

1 SEPARAT ION OCCURS ' 
I BEFORE 15 M I NUTESt  t 
1 C OMMAN D  TD&E MANEUVER ' 
' I NH I S I T •  I 

I F  SUCCESSFU L •  MANEUVER TO S�PARA T I ON 
AT T I TUDE AND SEPARAT E •  CREW D I SCRET I ON 
FOR DOCK I NG AND LM EXTRACT I ON •  
EVAS I VE MANEUVER W I LL BE ACCOMPL I SHED B Y  
SIC.  

' 3 •  DO NOT COMMAND YAW 
' MANEUVER OR EVAS I VE 
1 BURN I N I T I A TE  ( TBB 

1 2 •  I F  UNSUCCESSFUL - SEPARA T E  FROM BOOSTER 
1 I MMED IATELY •  CREW D I SCRET I ON FOR 

I I N ! T I AT E I .  
' DOCK I NG AND LM EJECT I ON, EVAS I VE 
' MANEUVER W I LL BE ACCOMPL I SHED BY SIC•  

1 4 ,  COMMAND NON-PROPULS I VE ' 
' S-IVB SAF E I NG• ' 

1 BSE ACT I ON 
1 l o  I F  BEFORE YAW 
' MANEUVER t DO NOT 
1 COMMAND YAW MANEUVER 

I 
1 1 •  CREW D I SCRET I ON FOR DOCK I NG AND LM 
I EJEC T I ON .  I 

' 2 •  DO NOT COMMAND EVAS I VE 1 2 • EVAS I VE MANEUVER W I LL BE ACCOMPL I SHED BY 
1 BURN < TBB I N I T I AT E I , ' SIC.  

' 3 · COMMAND NON-PROPULS IVE ' 
I s-IVB sAFEINGo I 

• BSE ACT I ON • CREW AC T I ON 
I • 
' l ·  T ERM I NATE  A�L I 
I FUNCT I ONS I NCLU D I NG I 
I LOX DUMP t U �LAGE I 
I ENG I NE BURNS t AND LH2 I 
I CONT I NUOUS VENT • I 
I ONBOARD PROGRAM W I LL • 
I ACCOMP L I SH NON- I 
I PROPULS I VE SAF E I NG•  I 

RU�E NUMBERS 3-2 3 THROUGH 
3-29 ARE RESERVED•  

M I SS I ON R EV DATE  SECT ION 

APOLLO 14 FNL 1 1 1 1 1 70 M ISS I ON RULE 
SUMMARY 

GROUP PAGE 

TD+ E.  



R I TEM 

N A S A  - M a n n e d  S p a c e c r a f t  Ce n t e r  

M I S S I O N  R U L E S  

SECT I ON 3 M I SS I ON RULE SUMMARY 

I T RANSLUNAR COAST 1 

3•30 THE G+N W I LL BE THE  P R I MARY MODE O F  EXECUT I NG TRANSLUNAR MCC o  

3•31 M I DCOURSE CORRECT ION NOM I NAL EXECU T I ON PO I NTS W I LL B E  AT THE FOLLOW I NG••• 

A o  T L I  C /0 + 9 HRS 

B o  T L I  C /O + 2 8  HRS 

C o  L O I  - 2 2  HRS 

D o  LOI - 5 HRS 

3•32 DUR I NG THE LO I  BURNt THE F L I GHT CREW W I LL TAKE THE FOLLOW I NG AC T I ON••• 

LOI ABORT MODES  

MODE T IME DELTA VM TYPE ABORT 
---- -------- ----- -----
0 TO  33  SEC 0 TO 2 3 8  o OPS 2•HR D I RECT  ABORT 

33 SEC TO 1 + 1 5  2 3 8  TO 5 4 5  o OPS 3 0  M I N  U l RECT ABORT 
1+15  TO  1+39  545  TO 7 2 5  o OPS T O  DEPLE T I ON 30 M I N  D I RECT 

I I  
I l l  

1+39 
i:+41 

T O  
T O  

2+4 1 7'2 5  TO 
6+07 120� TO 

ABORT FOLLOWED BY AN APS BURN 
2 HRS LATER 

1202 o OPS 2 I MPULSE C I RCUMLUNAR ABORT 
2986 o EXCUTE T E l  l SPS OR OPS I AT NEXT 

OPPORTUN I T Y  OR I N I T IATE  ALTERNATE 
M I S S I ON 

A o  A L L  ABORT MANEUVERS ARE  MCC TARGETED EXCEPT T H E  D PS  30 M I N  ABORT I S  TAKEN FROM T HE  CREW 
CHAR T •  

B o  CONTROL L I M I TS APPLY AS FOLLOWS··-
LOl  DELTA T LO I  DELTA V L I M I T S  
----------- ----- ------ ------

Q TO  33  SEC 0 T O  2 38 T I GHT 
:2:2 §EC TO 3+ 2 0  2 3 8  TO  1 5 1 3  LOOSE 
3+ 20 TO  C{.O ,l, 5 l 3  TO  2986  T I GHT 

NOTE 

IF  ANY BALL VALVE CLOSES PREMATURELY ! SHUTDOWN GOOD BANK 
10 SEC P R I OR TO CUTOFF FOR VERI F I CAT I ON OF THE FA I LURE 

RULES 3•33 THROUGH 
3•37 ARE RESERVED• 

M I SS I ON REV DATE SEC T I ON 

APOLLO 14 FNL 1 1 /l /70 M I S S I ON RULE 
SUMMARY 

GROUP 

TRANS LUNAR 
COAST 

PAGE 



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 3 M I SS I ON RULE SUMMARY 

t LUNAR ORB I T  t 

3•3 8  PR I OR TO UNDOCK ! NG o CSM MANEUVERS W I LL BE SCHEDULED WHEN REQU I R ED TO CORRECT T H E  FOLLOW I NG 
S ! TUAT ! ONS---

Ao M I SS D I STANCE OVER THE LLS G R EA T E R  THAN O o 5  DEG OUT OF P L A N E o  

8 o  DEV I A T I ON I N  APPROACH AZ I MU T H  GREA T E R  T H A N  + / •  2 D E G o  FROM T H E  NOM I NA L o  

C o  CURRE NT PER ! C YNT H ! ON A L T I TUDE LESS THAN 3 0 t 0 00 F T o  

D o  P R E D I C T E D  A L T I T U D E  A T  PO I I GN I T I ON LESS THAN 30 o 00 0  F T o  OR GRE A T ER THAN 70 o 000 F T o  
C PR E D ! C T I ONS W I L L  B E  B I ASED US I NG E X PECTED /CALC ULAT ED WORST CASE PROPOGA T ! ON ERRORS l o  

3 · 3 9  D O l  RES I DU ALS••• 

NOTE 

W H E N  POSS I B L E  A N Y  R EQU I RED MANEU V E R S l S l  WOULD BE 
SCHEDULED SHOR T L Y  AF T E R  CREW WAKE•UP ON PO I  D A Y o  

A o  T R I M  PGNS X•AX ! S  T O  W I T H I N  + /- l F P S o 

l o  I F  A D O l  OV E R BU R N  RESULTS I N  A RES I DU A L  GREAT E R  THAN 2 o 2  F PS o  BUT L E SS T H AN 
10 FPS o P I TCH 1 8 0  DEGREES AND T R I M  TO 1 FPS US I NG +X SM-RCS THRUST E R S •  

2 o  RES I DUALS G R E A T E R  T HA N  1 0  FPS W I LL B E  T R I MMED U S I NG S P S o  

3 o  UNOERBURNS W I LL NOT B �  T R I MM E D •  

e ,  I F  E I TH E R  T H E  PNGS OR EMS HAS OBV I OU S L Y  MALFUNC T I ONE D ,  THE R E S I DU A L S  I N D I CA T E D  B Y  T H E  
R EMA I N I N G  S Y S T EM W I L L  B E  T R I MMED AND M C C  W I L L  R E LAY A S T A Y / N O  STAY D EC I S I ON BASED O N  M S F N  
D A T A  ANALY S I S •  

3-40 A T  AOS AFTER DO l t  THE R EQU I R EMENT FOR T H E  BA I LOUT MANEUVER W I LL B E  D E T E R M I NED B Y  E V A LU AT I ON OF 
T H E  THREE TRAJEC TORY MON I TOR I NG SOURCES • THESE SOURCES - P GN S o  EMS t AND MSFN - W I L L BE EXAM I NED 
W I TH THE FOLLOW I NG CR I T ER I A---

A o  lF MSFN RADAR DATA I S  V A L l O  A N D  R E ASONABLE • A ST A Y  V O T E  FROM MSFN I S  REQU I RED T O  R EMA I N  I N  
THE LOW ORB I T •  

B o  I F  M S F N  RADAR DATA I S  I NVAL I D  OR UNAVA I LA BL E ,  T H E  F O L LOW I NG CR I T E R I A  APPL ! E S··-

l o  IF THE PGNS AND EMS A R E  AVA I L AB L E •  BOTH SOURCES MUST I N D I CA T E  S T A Y  TO REMA I N  
I N  THE LOW ORB I T o  

2 o  I F  ONLY THE PGNS I S  AVA I LABL E • I T  MUST I N D I CAT E S T A Y  T O  R E MA I N  I N  T H E  LOW 
ORS I T  o 

3 o  IF TKE EMS RE S I DUAL IS T R I MMED D U E  TO C R E W  OBSERVAT I ON OF A PGNS 
MALFUNC T I ON •  THE BA I L  OUT MANEUVER W I LL BE E XE C U T E D  A T  T H E  NOM I NAL T I M E •  

NOTE•-

l •  THE EMS VOTE I S  NO S T A Y  IF THE EMS I ND I C A T E S  A 6 FPS OVERSPEED AF T E R  
T R I MM I NG T H E  PGN S •  

z ,  T H E  MSFN V O T E  I S  NO S T A Y  I F  T H E  I NC OM I NG RADAR D A T A  I N D I CA T E S  A C LO S E ST 
APPROACH A L T I T U DE OF EQUAL TO OR L E SS THAN 1 o 0  N o  M ! o ABOV E T H E  LUNAR 
TERRA ! N o  T H I S A L T I TUDE CORRE SPONDS T O  A PER I C YN T H I ON A L T I T U D E  OF 3 o 6  N o  M l o  
AND DOPPLER R·ES I OUALS A T  AOS OF -32 C Y CLES P ER SEcOND o 

M I SS I ON R E V  D A T E  SECT I O N  

APOt.LO 14 FNi. l l / 1 1 7 0  M I SS I ON RULE 
SUMMARY 

GROUP PAGE 

LUNAR ORB I T  



R I T EM 

NASA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

SECT I ON 3 M I SS I ON RU�E SUMMARY 

3-4 1  THE FO�LOW I NG RNOZ/RESCUE OPT I ONS W I LL BE U T I L I ZED AS NECESSARY FOR FA I LURES REQU I R I NG 
TERM I NAT I ON OF LUNAR LAND I NG---

Aa FOR FA I �URES FROM C I RCULAR I ZAT I ON TO C I RCULAR I ZA T I ON PLUS l HR t  EXECUTE THE PO l �E�� ABORT 
SEQUENCE oOOCK I NG I N  ABORT 3 1 / 4  HRS • 

B e  FOR FA I LURES FROM C I RCULAR I ZA T I ON P LUS 1 HR  T O  P D i t EXECUTE T HE N O  P O l  + 12  ABORT SEQUENCE . 
DOCK ING I N  ABOUT 5 1 / 4  HRSe 

Ce ABORT DURI NG POWERED DESCENT W I LL I NSERT THE LM I NTO ORB I T  UT I L I Z I NG THE ONBOARD VAR I ABLE ABORT 
TARGET ING,  FOR ABORTS DUR I NG THE F I RST 6 M I N t  DOCK I NG SHOULD OCCUR W I TH I N  5 1 /4 HRS t FOR ABORTS 
AFTER 6 M I N e  DOCK I NG W I LL OCCUR W I TH I N  3 1 / 4  HRS•  

o ,  FOR COMPLET E  LM F A I LURES P R I OR T O  PO l o  THE CSM W I LL EXECUTE A F I V E  I MPU�SE RESCUE W I TH DOCK I NG 
I N  ABORT 7 1 / 4  HRS F ROM PO l e 

RULE NUMBERS 3-42 THROUGH 3-48 ARE RESERVED 

M I SS I ON R EV DATE SEC T I ON 

APOLLO 14 FNL 1 1 /l /70 M I S S I ON RULE 
SUMMARY 
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R I T EM 

NASA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

SECT I ON 3 M I SS I ON RULE SUMMARY 

I POWERED DESCEN T PHASE 1 

3-49 PO l I GN I T I ON 

THE FOLLOW I NG ACT ION W I LL BE TAKEN·--

1 •  AUTO ULLAGE GOOD 

- I F  NO AUTO  DPS I GN t  F L IGHT CREW PERFORM MANUAL DPS I GN I T I ON 

2 o  N O  AUTO ULLAGE 

-FL I GHT CREW BACK UP THE ULLAGE MANEUVER 

- I F  NO AUTO DPS I GN F L I GHT CREW W I LL NO-GO PO l 

3-50 PO l TO LO GATE 

POWERED DESCENT W I LL BE ABORTED FOR THE FOLLOW I NG---

A. LR DATA I S  REUU I RED FOR LAND I NG - NO LR DATA BY 10 K F T  - ABOR T •  

l o  L R  CONVERGENCE ( ALT I TUDE ONLY l - DATA NOT BE I NG ACCEPTED O R  CONVERG I NG 
FOLLOW ING  LOCKON FOR 60 SECONDS - ABORT ,  

2 o  LR DATA ACCEPTED AND CONVERGED CONT I NOUS TO P-64 - CONT I NUE M I SS I ON I F  LOSS 
OF LOCK OCCURS I N  P-64•  

3o  LR DATA ACCEPTED AND CONVERGED W I TH SUBSEYUENT DROPOUT - CONT I NUE  TO  P•64 o 

( A )  LAND I NG RADAR REGA I NED I N  P·64o 

C l l  DELTA H L ESS THAN 1000 FT BETWEEN PGNS AND LR • CONT I NUE  M I SS ION •  

( 2 )  DELTA H GREATER THAN 1000 F T  BETWEEN PGNS AND L R  - ATTEMPT MANUAL LAND I NG I N  
AGS o 

B e  

( B l LR NOT REGA I NED IN P-64 - ABORT o 

4 o  LAT E  LR  LOCKON W I TH DATA B E I NG I NCORPORATED AND CONVERGI NG - CONT I NUE TO 
P-64 o  

C A l  DELTA H LESS THAN 1 000  F T  BETWEEN PGNS AND LR • CONT I NUE M I SS I ON o  

I B l  DELTA H GREATER THAN 1 0 00  F T  BETWEEN PGNS AND  LR • ATTEMPT MANUAL LANDI NG  I N  AGSe 

PGNS ALT I TUDE LESS T HAN 2Z t000 FEET AND PNGS NAV I GAT ION  ERRORS t CONF I RMED BY 
DOPPLER RESI DUALS , THAT CAUSE THE AGS•PGNS RAD IAL  VELOC I TY D IFFERENCE TO E XCEED 
FPS t PR I OR TO LAND ING RADAR ALT I TUDE I NCORPORAT I ON AND CONVERGENCE (A M I NUS 
D I FFERENCE I ND I CATES THAT THE AGS TRAJECTORY IS LOWER THAN THE PNGS T RAJECTORY ) •  

MSFN DR 
M INUS 10 

VELOC I T Y  

C o  PNGS NAV I GAT I ON ERRORS t CONF I RMED B Y  MSFN OR DOPPLER RESI DUALS • THAT RESULT I N  THE 
FOLLOW I NG AGS•PNGS VELOC I TY D IFFERENCES··-

DELTA X DOT ! DOWNRANGE ) GREATER THAN +/• 4� FPS 
DELTA Y DOT I CROSSRANGE l GREATER THAN +/• 90 FPS 
DELTA Z DOT I RAD I A L l  GREATER THAN +/• 35 FPS 

De  PGNS ALT I TUDE LESS T HAN l8 t000  FEET  AND PNGS NAV I GAT I ON ERRORS t CONF I RMED BY DOPPLER BUT 
NOT BY AGS t CAUSE THE MSFN•PGNS RAD I A L  VELOC I TY D I FFERENCE TO  EXCEED M I NUS 20  FPS P R I OR TO 
LAND I NG RADAR ALT I TUDE I NCORPORAT I ON AND CONVERGENC E •  

E o  PNGS NAV I GA T I ON ERRORS CON F IRMED BY DOPPLER RESI DUALS BUT NOT BY AGS t 
FOLLOW I NG MSFN-PNGS VELOC I TY D I FFERENCES---

DELTA Y DOT C CROSSRANGE l GREATER THAN +1- 200  FPSe 
DELTA Z DOT I RADI AL l GREATER THAN +/• 35 FPS, 

NOTE•--RULES C AND E ARE I NDEPENDENT OF ANY TYPE OF LAND I NG RADAR UPDATE o  
SWI T CHOVER TO AGS W I LL BE PERFORMED• 

M I SS I ON REV DATE SEC T I ON 

APOLLO 14 fNL 1 1 / 1 / 70  � I SS I ON RULE jsUMMARY 
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R I T EM 

NASA - Manned Spacecraft Center 

M I S S IO N  R U L E S  

SECT I ON 3 M I SS I ON RULE SUMMARY 

F o  COMMANDED THRUST I NCREAS ING P R I OR TO THROTTLE DOWN O R  P63 TG0=80 SEC o 

G o  NO LAND I NG S I TE V I S I B I L I TY BY P64  PLUS  60 SEC o 

H o  NO THROT TLE RECOVERY BY  P63/P64 PROGRAM SW I TCH PLUS 1 �  SEC o 

I •  FAI LUR� TO ACH I EVE F T P  B Y  NOM I NAL T I G  + 3 1  SEC o ( ABORT AT GTC D I VERGENCE l o  

J o  FAI LURE TO ENTER P64 WHEN TGO EQUALS 6 0  SECONDSe 

Ko THE FOLLOW I NG PNGS ALARMS••-20105 t 002 1 4 t  2043 0 t 2 0607 • 2 l 103 tOll07 t 2 l204 t 2 1302 t 2 l 50l t 00 402 
I CONT INU I NG )  o 

L o VOLAT ION OF THE T I ME B I ASED DPS ABORT BOUNDARY 

M o  N O  THROTTLE R ECOVERY W I TH I N  40  S E C  AFTER G T C  EQUALS 57 P ERCENT 

3•51 �IGH GATE TO TD 

AN ABORT W I LL NOT BE PERFORMED FOR A PNGS FA I LURE AFTER A PNGS I ND I CAT I ON THAT THE H I GH GATE 
TARGET I NG COND I T IONS HAVE BEEN ACHI EVED o 

RULE NUMBERS 3•52 AND 
3•5 3  ARE RESERVED o  

M I SS I ON REV DATE SEC T I ON 

APOLLO 14 FNL l l /l / 70  M I SS I ON RULE 
SUMMARY 
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R I T EM 

NASA - Manned Spacecraft Cente r 

M I S S I O N  R U L E S  

SECT ION 3 M I SS I ON RULE SUMMARY 

1 EVA PHASE 1 

3-54 GENERAL 

FOR ANY MALFUNCT I ON ON A SCI ENT I F I C  TASK t A MAX I MUM Of 10 M I NUT�S W I LL BE SPENT ON THE 
cONT INGENCY PROCEDURE BEFORE THE T ASK IS ABANDONED W I TH THE FOLLOW I Nu EXCEPT I ONS---

A• RTG FUE L I NG-- UP TO 20 MUNUTES W I LL BE ALLOWED I N  EXERC I S I NG RTG FUEL ING CONT I NGENCY 
PROCEDURES• 

B e  ALSEP PACKAGE l T O  PACKAGE 2 CABLE CONNECT I ON-- U P  TO 2 0  M I NUTES W I LL b E  ALLOWED FOR MAK I NG 
THE CABLE CONNECT ION .  

C o  ALSEP ANTENNA-- UP TO 30 M I NUTES W I LL BE ALLOWED FOR  ANTENNA ERECT I ON AND A L I GNMENT .  

3-55 FOR EVA TERMI NAT I ON OR  OTHER INTERRUPT I ONS DUR I NG ALSEP DEPLOYMEN T •  THE FOLLOW I NG PREFERRED 
DEPLOYMENT I N TERRUPT I ON PO I NTS W I LL BE OBSERVED I F  PERM I TTED  BY CREW SAFETY  CONS I DERAT I ONS-•-

A o  ANY POI NT P R I OR  TO DEFUELI NG T H E  FUEL CASK• 

B e  AFTER FUE� I NG T H E  RTG t THE ALSEP SHOULD B E  CARR I ED T O  THE DEP�OYMENT S I T E t  PACKAGE NOo l 
SHOULD BE EMPLACED • THE SUBPAL�ET SHOULD BE REMOVED FROM PACKAGE NO. 2 •  AND THE RTG CABLE 
SHOULD BE I NTERCONNECTED•  

Co  DEPLOYMENT MAY BE INTERRUPTED ANY PO I NT T HEREAFTER •  

3-56 If ALSEP DEPLOYMENT IS NOT COMPLETED DUR I NG EVA-1 AND THE TASK IS NOT ABANDONED•  THE DEPLOYMENT 
W I LL BE COMPLETED DUR I NG EVA-2 o 

M I SS ION REV DATE SEC T I ON 

APOLLO l'  FN� 1 1 / l /7( M I SS ION RU�E 
SUMMARY 
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R I TEM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 3 M I SS I ON RU�E SUMMARY 

3-57 CAMERA FRAMt COUNTS W I �� BE OBTA I NED  AT A SUFF I C I ENT FREYUENCY I AP PROX IMATE�Y 30•M I NUTE  
I NERVA�S I TO  ENAB�E ACCURATE CORRE�AT I ON Of  SAMP�ES AND PHOTOS FO� SAMP�E O� I ENTAT I ON o  

3•58 LUNAR SURFACE OPERAT I ONS 

IN ESTAB L I SH I NG THE OPERA T I ONA� EVA PLAN t THE TRAVERSE P�ANS PREPARED BEFORE LAUNCH W I L� BE USED 
AS BASE� I NES AND MOD I F I ED AS NECESSARY TO ACCOMMODATE THE ACTUAL �AND I NG PO INT t RAD I US OF 
OPERAT IONS AND T I MEUNE CONSTRA IN TS •  AND SPEC I F I CA�LY I NTEREST I NG FEATURES V I SAB�E TO THE CREW o  

3•59 THE OPERA T I ONAL EVA P �AN W I L� BE CONSTRA I NED TO A MAX I MUM UURAT I ON O F  4 HOURS AND H M I N o  A 
MAX I MUM BSLSS OPERA T I ONA� RAD IUS OF 3 KM AND A MAX I MUM OPS OPERAT I ONA� RAD I US OF l KM W I LL B E  
APPL I ED •  EXTENS I ONS • DETERMI NED DUR I NG T H E  eVA BASED ON  CONSUMAB�ES USAGE RAT ES AND CREW 
COMFORT • TO  A MAX I MUM OF APPROX I MATE�Y 5 HRS MAY BE I MP�EMENTED o PROBAB�E EXTENS ION PO I NTS W I �� 
BE AFTER A�SEP DEPLOYMENT I FOR EVA l l  AND AT TRAVERSE S I TES  FARTHEST FROM THE LM ( FOR EVA 2 1 •  

3-60 THE CREW W I �L HAVE P R I ME R ESPONS I B I � I TY FOR---

Ao  SELECT ION OF SAMP�ES TO BE CO��ECTEDo  

B o  DEC IS IONS TO DEPART FROM THE  OPERA T I ONA� EVA P �AN TO I NVEST I GATE UNEXPEC TED OR  UNUSUA� 
FEATURES• 

C o  O N  THE S POT DETERMI NAT I ON O f  BEST TRAVERSE PATH T O  PROV I DE MOB I � I TY EASEo  

D o  ON THE SPOT DET�RMI NAT I ON Of ACCESS I B I � I TY OF FEATURES O F  I NTEREST . 

E o  SE�ECT I ON OF A SUI TAB�E �OCAT I ON FOR PERFORM I NG EVA COMMUN I CAT I ONS TESTo  

F o  SELEC T ION O F  APPROPR I AT E  P LACES FOR MET / S O I L  INT ERACT ION EVA�UAT ! O N o  

Go  SELECT I ON OF APPROPR I A TE P �ACES FOR LUNAR SURFACE C�OSEUP CAMERA PHOTOGRAPHY•  

M I S S I ON R EV DATE SECT I ON 

APO��O 14 FN� 1 1 /l/70  M I SS ION RULE 
SUMMARY 
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R I TEM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 3 M I SS I ON RU�E SUMMARY 

3-6 1 GROUND I N I T I ATED CHANGES TO THE OPERA T I ONA� �VA P�AN W I �� BE � I M I TE D o  THE FO��OW I NG COND I T I ONS 
W I �� BE DEEMED REASONABLE CAUSES FOR GROUND I N I T I ATED CHANGES • 

A o  UNEXPECTED FEATURES O F  S I GN I F I CANT SC I ENT I F I C  I NT EREST R EPORTED B Y  T H E  CREW• 

B o  CONSUMABLE$ CONSUMPT I ON RATES OR OTHER COND I T I ONS NECESS I TATE  CURTA I LM�NT O R  T ERM I NAT I ON OF 
EVA • 

C o  CONSUMABLES CONSUMPT I ON RATES PERM I T  EXTEN S I ON O F  EVA o  

D o  ENCOUNTERED O R  PROJECTED I NAB I � I T Y  TO  ACCOMP� I SH SPEC I F I C  TASKS I N  THE OPERAT I ONAL EVA 
PLAN o 

3-62 ONE-MAN EVA ' S  W I �L BE A�LOWED FOR COMPLE T I ON OF THE FO�LOW I NG ACT I V I T I ES W I TH I N  T I ME 
CONSTRA I NT S •  I N  PR I OR I TY ORDER---

A, ABORTED EVA TERMI NAT I ON TASKS,  

Be  CONT I NGENCY SAMPLE  COLLECT I ON ,  

c .  ALSEP DEP�OYMENT AND F\C>IVI\IION • 

D o  COL�ECT I NG SE�ECTED SAMPLES. 

Eo LRRR  DEPLOYMENT• 

F o  COMPREHENS I VE SAMPLE COLLEC T I ON ,  

G o  OTHER TASKS W I TH I N  T HE CAPAB I L I TY O F  A S I NGLE CREWMAN• 

3-63 FOR ONE-MAN EVA ' S THE RAD I US OF OPERAT I ONS W I �� BE � I M I T ED  TO 300 METERS FROM THE LM•  

3-1>4 FOR S I T UAT I ONS REQU I R I NG DELET I ONS OF TASKS TO  MAKE UP T'I ME L I NE L AG S •  THE FOLLOW I NG TASKS IN THE 
L I STED ORDER W I LL BE CONS I DERED FOR DE�ET I ON---

..::!}2Q_ 

3-1>5 THE COLOR T V  CAMERA W I L L  NOT BE POI NTED SUCH THAT THE SUN W I LL BE I N  THE  F I ELD OF V I EW •  THE 
CAMERA MAY BE POI NTED NEAR THE  SUN t HOWEVER•  IF OBJECT I ONABLE F LARE OCCURS , THE GROUND W I LL 
REQUEST THE  CAMERA TO BE MOVED.  

3-bb THE GROUND W I L L  MON I TOR THE TV P I CTURE AND RECOMMEND CAMERA MOVEMENT TO PREVENT I RREVERS I BLE 
V I D I CON TUBE BURNS FROM REFLECT I VE  OBJECTS •  

3-67 BETWEEN EVA ' S  THE TV  CAMERA W I L L  BE LOCATED  IN THE SUN AND OPERAT I NG TO M I N I M I ZE THE POSS I B I L I TY 
OF FREEZ I NG.  

3-68 DELETED 

3-69 I F  THE THERMAL CONSTRA I NT S  ON THE CAMERA OPERAT I NG T I ME IN THE MESA ARE V I OLAT ED• THE GROUND 
W I LL REQUEST THE CAMERA BE TURNED OFF,  

3-70  DELETED  

3-7 1 WHEN  A BR I GHT OBJECT W I T H  A CONTRAS T I NG DARK BACKGROUND IS  I N  THE  F I ELD OF  V I EW THE  GROUND W ILL 
RECOMMEND AN ALC SW I TCH SET T I NG TO GET THE BEST P I CTUREo THE ALC-PEAK W I LL G I VE THE BEST P I CTURE 
OF THE B R I GHT OBJECT AND THE ALC-AVERAGE W I � L  G I VE THE BEST P ICTURE OF THE  DARK BACKGROUND , 

RULES 3•72 THROUGH 
3•79 ARE RESERVED ,  

M I SS I ON REV DATE SEC T ION 

APO�LO 1 4  FNL l l / l /70 M I SS ION RULE 
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R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT ION 3 M I SS I ON RULE SUMMARY 

1 ASCENT 1 

3*80 AS�ENT 

A e  GU I DANCE SW I T CHOVER TO AGS W I LL BE PERFORMED FOR  ---

l e  THE FOLLOWI NG PGNS ALARMS---20 10 5 t 00214 t  
2 l204 o 2 1 302 t AND 2 1 5 0 1 •  

20430 t 20&07 t 2 l l03 t 0l l 07 t  

2 e  PGNS NAV I GA T I ON ERRORS t DUR I NG ASCENT OR FOLLOW I NG DESCENT ABOR T t  THAT 
RESULT IN ANY OF THE FOLLOW I NG COND I T I ONS---

l A l  AGS PRED ICTED HP AT I NSER T I ON LESS THAN 40 o000 F T  

l B l  AGS PRED ICTED HA AT I NSERT I ON GREATER THAN TARGET VALUE PLUS 4 0  NAUT I CAL M I LES• 

l C )  AGS PRED I C TED I NSER T I ON WEDGE ANGLES GREATER  T HAN l e O  DEG. ( DESCENT ABORT CASE OR 
COELL I PT I C  SEQ RNDZ l GREATER THAN O e 5  DEGe ! SHORT RNDZ l 

3 o  CONF I RMED PNGS NAV IGA T ION ERRORS THAT RESULT I N  THE FOLLOW I NG MSFN PNGS 
VELOC I TY D I FFERENCES 

l A )  DELTA V X  l DOWN RANGE l GREATER THAN + /-24FPS  

( 8 )  DELTA VY ! CROSS RANGE l GREATER THAN + /-90FPS l COELL I PT I C  SEQ e  RNO Z l  bREATER THAN 
+I-45FPS ( SHORT RNOZ ) 

( C )  DELTA VZ l RAO I AL ) GREATER THAN + /-37FPS 

B e THE GROUND W I LL NOT R EQUEST SWI TCHOVER AFTER AGS TGO LESS THAN 30 SECONDS. 

C o  DUR ING  ASCENT t THE AGS W I LL  BE  DECLARED NO-GO I F  CONF I RMED AGS NAV I GAT ION ERRORS RESULT 
I N---

l o  PGNS PRED I C TED  I NSERT I ON H P  LESS THAN 3 0 o 00 0  F T e  

2 o  PGNS PRED I C TED I NSERT ION HA GREATER THAN TARGET VALUE P LUS 4 0  N M •  

3 e  PGNS PRED I CTED I NSERT I ON WEDGE ANGLE GREATER THAN l e O  DEGREEe  l COELL I PT I C  
SEQ , RNDZ l GREATER THAN O e 5  OEG ! SHORT RNDZ ) 

3-81 REQU I REMENTS TO COMM I T  TO THE SHORT RNDL 

Ae P R I OR TO yO THE FOLLOWI NG IS REQU I RED • 

l e  ONE OPERAT IONAL L M  GU I DANCE SYSTEM 

2 e  WEDGE ANGLE A T  L I FT-OFF LESS THAN o 5  DEGo 

3 o  L M  RCS RECL I N ES MUST NOT HAVE B EEN V I OLATED 

4 e  N O  V I OLAT I ON v F  THE NAV I GA T ION REQU I REMENTS ! REFERENCE MATR I X  P e 3- IS 

B e  A T  I NSERT ION ! PRE-TWEAK ) THE FOLLOWI NG I S  REQU I RED 

l e  LM 3 AX I S  ATT I TUDE CONTROL 

2 •  LM X AX I S  T RANSLAT I ON CAPAB I L I T Y  

3 o  L M  RCS D E L T A  V FOR TWEAK AND AT T I TUDE CONTROL 

4 e  TWEAK DELTA V LESS THAN &0 F PS  

� .  POST T WEAK HP GREATER THAN 5 N o  M l e 

6 o  N O  V IOLAT ION  O R  T H E  NAV I GA T I ON R EQU I REMENTS ! REFERENCE  MAT R I X  P . 3- IS 

(NOTE : W I TH THE EXCEP T I ON OF COMPUTERS• NO ONBOARD NAV IGAT ION SYSTEMS ARE 
VER I F I ED  AFTER L I F T-OF F l 

M I SS I ON REV DATE SECT ION 
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l _  R i n d i cates that the sy stem i s  requ ired for the NAV technique to be avai lable . 

2 .  The numbers indi cate wh i ch technique th e system i s  requ ired for . 

3 .  The acceptab l e  combinations of NAV techn iques mai ntain  two i ndependent NAV method s .  

4 .  Sextant or COAS i s  adequate for ( ) case s .  

I N  STRU C T I  O N : Mark through the failed systems (columns); then mark through the cases 
(row s) contai ni ng the fai l ed systems .  If one or more ca ses remai n  1 short 
RDZ is G O .  

ACC EPTABL E 
SXT COM B I NA T I O N S  

O F  NAV T ECH 

1 .  PG N C S+R R  
2 . AG S+VH F 

R
2 

1 .  PG N C S+RR 
2 . G N C S+ SXT 

(R
2

) 1 .  PG N C S+RR 
2 . G N C S+VH F 

R
2 

l . AG S+RR 
2 . G N C S+ SXT 

(R
2

) l . AG S+R R 
2 . G N C S+VH F 

R
2 

l . AG S+VH F 
2 . G N C S+SXT 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT ION 3 M I SS ION RU�E SUMMARY 

TRANSEARTH COAST 

3-82 TRANSEARTH MCC W I �� BE  TARGETED TO ACH IEVE ENTRY COND I T I ONS AS FO��ows---

A o  I F  VE l GREATER THAN 3 1 000 FPS O R  G&N N O  G O o  USE STEEP TARGET � I NE o 

B o  I F  V E l  �ESS THAN 3 1000 FPS AND G&N G O o  USE SHA��OW TARGET � I NE o  

C o  TRANSEARTH M I DCOURSE CORRECTON NOM INA� EXECUT I ON PO I NTS W I �� B E  AT THE FO��OW I NG---

1 o  TE l + 1 5  HRS 

2 o  E l  - 2 2  HRS 

3 o  E l  - 3 HRS 

3-83 TRANSEARTH MCC PH I �OSOPHY 

A o  T E C  MCC W I �� NOT USE LAND I NG POI NT CONTROL UN�ESS THE �AND I NG PO INT I S  UNACCEPTAB�Eo  

B o  I F  GAMMA E l  I S  OUTS I DE THE  ENTRY  CORR I DOR o EXECUTE MCC ASAP ( EXCEPT---MCC 5 )  

C o  MCC GREATER THAN M IN IMUM I MPU�SE CAPAB I � I TY W I �� USE THE SPS I F  PRACT I CA�• 

3-84 RESERVED 
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NA SA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 3 M I SS I ON RULE  SUMMARY 

MANEUVERS 

3-85 THE FOLLOW I NG GU IDEL I NES W I LL APPLY TO LM MANEUVERS---

1 •  T R I MM ING• 

A o  DESCENT ABORTS/ASCENT - REAL T I ME CALLOUT •  

B o  ALL  RENDEZVOUS MANEUVERS W I LL BE  NULLED•  

C o DOCKED D PS MANEUVERS W I LL NOT B E  TR I MMEDo 

2 o  ALTERNATE M I SS I ON DOCKED DPS MANEUVERS W I LL B E  COMPLETED V I A  AGS TAKEOVER FOR V I OLAT I ON OF 
THE FOLLOW I NG L I M I TS---

A o  AT T I TUDE RATES - l O  DEGo /SECo 

Bo ATT I TUDE ERRORS - 1 0  DEGo  

C o  ATT I TUDE EXCURS I ONS - 1 0  DEGo 

3 o  ALTERNAT E M I SS I ON DOCKED DPS MANEUVERS W I LL  BE TERM I NATED AFTER V I OLAT I ON O F  THESE OVERBURN 
CR I T ER I A---

A o  DPS LOI - 10 SEC AND DELTA V AGS GREATER THAN 10 FPSo  

Bo  DPS T E l  - 1 0  S E C  AND DELTA V AGS GREATER THAN 2 FPSo  

Co  DPS LOI ABORTS - 10  SEC AND DELTA V AGS GREATER  THAN 2 FPS•  

NOTE--- A CMC DE LTA V OF 2 F PS  I OVERSPEED l AND 1 0  SEC OVERBURN I S  ALSO A 
VAL I D  CUE FOR SHUTDOWN• 

3-86 THE FOLLOW I NG TABLEt I NCLU D I NG NOTES AND REFERENCES• SUMMAR I ZES THE TAKEOVER t RESTART t SHUTDOWN t 
T R I MM ING R EQU IREMENTS t  AND SPS ENG I N E  L I M I TS FOR ALL SPS MANEUVERS o 

RULE NUMBERS 3-87 THROUGH 
3-89 ARE RESERVED •  

M I SS I ON REV DATE SEC T I ON 

APOLLO 14 FNL l l / 1/70  M I SS I ON RULE 
SUMMARY 

GROUP PAGE 



MI'NEUVER 

MJ0E I I I  

1-alE IV 

APOGEE KICK 

TLC MCC 

LOI 

a. MODE I 

0 TO 33 SEC 

33 SEC TO 
I + 15 

I + 15 TO 
I + 39 

b. MODE I I  

c .  MODE I I I  

2 + 4 1  TO 
3 + 20 

NAS A  - Manned Spacecraft Cent er 

M I S S I O N  R U L E S  

SECTION 3 - MI SSION RULE SUMMARY 

ENGINE LIMITS RATES/ERRORS FOR MI'NUAL OVERBURN 
INHIBIT TERMINATE TAKEOVER ACTION START SHUTDOWN 

ACTION CRITERIA 

NIH: ERRATIC ENG 5/5 COMPLETE START g 

NONE ERRATIC ENG 5/5 COMPLETE START g 

NONE ERRATIC ENG 5/5 COMPLETE START g 

TIGHT! TIGHTi 10/10 TERMINATE DELAY I SEC 

TIGHT START 

TIGHT 10/10 COMPLETE 

LOOSE 10/10 COMPLETE 

LOOSE 10/10 COMPLETE 

LOOSE 10/10 COMPLETE 

LOOSE 10/10 COMPLETE 

EARLY C/0 RCS 
RESTART TRIM 

CRITERIA GUIDELINES 

Hp > 40 N/A 

Hp < 100 IF G&N 
GO 6VTG > 60 OR N/A 
C/0 > 6 SEC EARLY 

Hp < 100 IF G&N 
GO 6VTG > 60 OR N/A 
C/0 > 6 SEC EARLY 

NO X = 0 . 2a b 

NO 

YES 

YES 

YES 

YES 

YES 

3 + 20 TO C/0 T !GHTh 10/10 COMPLETE 10 SEC VGO > 50 AND G&N 
GO 

DOl TIGHTi TIGHTi 10/10 TERMINATE 

CIRC TIGHT TIGHT 10/10 TERMINATE 

RESCUE LOOSE LOOSE 10/10 COMPLETE 

LOPC TIGHT TIGHT 10/10 TERMINATE 

TEl (G&N) NONE NONE 10/10 COMPLETE 

TEl (SCS) NO>IE Na-tE 10/10 COMPLETE 

TEC MCC 

a. CORRIDOR LOOSE LOOSE 10/10 COMPLETE 

b .  IP CONTROL TIGHT TIGHT 10/10 TERMINATE 

TLC ABORT TIGHT LOOSE 10/10 COMPLETE 

EARTH DEORB LOOSEd LOOSE 10/10 COMPLETE 

DELAY 

DELAY 

START 

DELAY 

DELAY 

START 

DELAY 

DELAY 

START 

START 

BT 

1 SEC 

1 SEC 

I SEC 

2 SEC AND 
�Vc = -4oc 

2 SEC 

1 SEC AND 
6Vc = o 

1 SEC AND 
�vc = o 

10 SEC AND 
�vc = -70 

I SEC AND 
�vc = o 

NO X = 1 .0 

NO X = 1 . 0  
y = 0 . 2  

6 V  TOGO > 12 ALL = 0 . 2  

NO NO 

C/0 > 3 SEC EARLY X AND Z 
AND 6Vc > soc = 0 . 2  

�Vc > 50 O R  C/0 NO > 5 SEC EARLY 

NO X = 0 , 2  

NO X AND Z 
= 0 . 2  

C/0 > 1 0  SEC 
EARLY AND �Vc NO 
> 70 

IN TO GO > 30 AND ALL = 0 .2 C/0 > 3 SEC EARLY0 

TIGHT LIMITS: Fuel/Ox �p > 20 and low Pc ; either prop tank press < 160 psi and low Pc ; P < 80 or deca;-s 10 psi: 

inhibit burn for any leak in He or prep tank. 0 < GN
2

A(B) < 400 psi: certain burns may be allowed with He tank 

leak if blowdown flV exceeds remaining mission requirements .  f 

LOOSE LIMITS : P
c 

< 70 psi and other cues; either prop tank < 115 psi and low Pc
; erratic engine (popping, vibration, 

etc , )f 

NOTES: a. MCC4: Trim X to 1,0 fps g. See Rule 5-3 

b .  Trim all MCC ( except MCC � h. If indication of ball valve fail, shut down 
only if X !_ 2 fps good bank 10 sec prior to nominal cutoff to 

c. See Rule 5-131 veri� indication .. 

d. Both .prep tank pressures � 140; i. If indication of ball valve failure inhibit burn, 

one GN2 tank press � 400 i:r SM-RCS or if' thrusting, shut down good bank to verit:r 
failure. If thrusting continues , re-enable good decirbit is available, bank. For DOI apply only when bringing second 

e. See Rule 5-27 bank on line, 
f. So111e limits may be downgraded if warranted 

by mission circumstance. 

M I SS I ON REV DATE SECT ION GROUP PAGE 

APOI..I..O 14 FNI.. l l / l / 7 0  MISSION RULE 
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SUMMARY 3-18 



� ' 
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GO/NO-GO 
ITEM 

CONDITION 

S -IC LOSS OF THRUST 
(2 OR MORE ENG) 

Q BALL + s• ATT ERROR 

4°/SEC P AND Y, 20°/SEC R 

lQ•jSEC P AND Y, 20°/SEC R 

LOSS OF A TTJTUDE CONTROL 

INERTIAL ATTITUDE 
REFERENCE FAIL 

S-Il 
LOSS OF THRUST (2 ENG). 

LOSS O F  THRUST (3 O R  MORE EN 
ABORT I F  PRIOR TO S-NB TO CO 

ACTUATOR HARDOVER INBOARD 

2ND PLANE SEPARATION FAIL 

� LOSS O F  THRUST 

LOSS OF HYDRAULIC FLUID 
PRIOR TO START 

COLD H E  FAIL OPEN 

I N S UFFICIENT PROPELLANT 

LOX VLV FAILS TO CLOSE 
AT 1ST C/0 

DESTRUCT SYSTEM ARMS 
INADVERTANTLY 

FU/OX BULKHEAD ll.P 

EXCEEDS L I M ITS 

START BOTTLE PRESS O U T S IDE 

RESTART L I M I T S  

L O X  CHILLDOWN FAIL 

S-NB ACTUATOR HARDOVER 

LAUNCH 

ABORT/SEPARATION 

PRIOR TO TBI + 2 : 0 0 - ABORT 

MANUAL ABORT 

AUTO ABORT TO 2 + 00 

MANUAL ABORT AFTER 2 + 00 

ABORT (LAUNCH) 

PRIOR TO S-IVB TO COl - ABORT 

BEFORE T B3 + 66 SEC - ABORT 

PRIOR TO EPO - S E PARATE 

I N H I B I T  START 

SATURN LAUNCH VEH I CLE GO/N O-GO CRITERIA 

(ll/l/70) 

S-Il/S-NB EARLY STAGE 

FROM S-NB TO COl TILL 
TB3 + 4 M IN 40 SEC 

AFTER S-NB TO COl 

EARTH PARKING ORBIT 

BEFORE TB6 + 9 M  lOS 
CAUX PUMP OPJ 

LEGE N D :  N O  REQU IREMENT 



CSM EECOM GO CRITERIA 

r7\ BASED ON AMOUNT OF WATER AVAILABLE, CONSIDERATION WILL BE GIVEN 
\.::.J TO CONTINUING THE M ISSiON WITH SECONDARY RADIATORS AND PRIMARY 

EVAPORATOR S 

® LM DESCENT STAGE WILL BE RETAINED FOR TEl IF CONDITION NOT M E T  

{:;\ IF ONE MAIN REG HAS FAILED OPEN AND THE OTHER !S FUNCTIONING 
V NORMALLY , T L I  WILL BE PERFORMED 

0 NO REQU IREMENT IF SOURCE OF ACTIVATION CAN BE ISOLATED 

® MUST HAVE EITHER PRIMARY O R  SECONDARY SYSTEM COMPOSED OF 

FUNCTIONING LOOP AND CORRESPONDING RADIATORS 

® PASED ON FAILURE MODE, CONSIDERATION WILL BE GIVEN TO CONTI N U I N G  
W I T H  TWO REMAININ G  

UNDOCK 
AND Cl RC 
SEP POl 

0 MUST HAVE CABIN I NTEGRITY OR SUIT LOOP CAPABLE OF SUPPORTING 
LIFE. ITEMS MARKED BY* ARE REQUIRED TO MAINTAIN SUIT LOOP 

® BA SED ON FA/LUTE MODE, CONSIDERATION WILL BE GIVEN TO UN-
DOCKING WITH ONE GN2 BOTTLE REMAINING I N  AN OPERABLE SYSTEM 

0 MODE I AND I I  REGIONS ONLY, 0 TH EREAFTER 

h.;\ CONSIDERATION WILL BE GIVEN TO CONTI N U I N G  AFTER LOSS OF A 
V::J TANK IF OTHER 2 TANKS MEET REDL / N E  CRITERIA 

/;";\ BASED ON FAILURE MODE CONSI DERATION WILL BE GIVEN TO JETT 
'C:J LM WITH 1 REMAINING 

@ 1 OF 2 SUIT COMPRESSORS OR VACUUM CLEANER 

LUNAR 
ORBIT 
<POST 
RNDZl 

P O S T  
DOCK 

L M  
JETT 

LEGEND: -
NO REQUIREMENTS 

NOTE: A, T
2 �gN

s
Di�iONS 

• NONE 



' 
� 

EARTH O R B I T  

CD REQUIRES .3 - A X I <  .UTITUDE CONTROL AND 

® 
® 

TRANSLATION 3-AXIS CONE LATERAL AXIS 
MAY B E  DEGRADED\ 

MUST HAVE SUFFICIENT ULLAGE FOR 
DEORBIT 

ASSUME LM CAN PROVIDE A GOOD 
ALIGNMENT 

TLC 

NOTE 
T

2 
N O  STAY CONDITIONS 

• NONE 

C SM Gi� C GO C R I T E RIA 

Ul/1/70) 

UNDOCK C I R C  POWERED D E S C E N T  

P O l  
POl  

TO TO 

LUNAR STAY 

PAST PAS T  T3 

Tl & SUBS 

LUNAR 
O R B ! T  

(p RNUZ) 

CON T  

L .  0. 

P O S T  
DOCK 

LM 
JETT 



LM T E LM U  GO C RI T E R IA 

1 

CD 

GO/NO-GO 
I T E M  

U N DO C K  

POWE RED D E S C E NT 

C I RC 

D U R I N G  POWERED DESCENT WH E N  T I M E  I S  NOT AVA I LABLE TO TROU BLESH OOT , 
A SHORT ON E I TH E R  AN ASCENT OR D E SC E N T  FEEDER WI L L  BE C O N S I D ERED 
LOSS O F  A BUS AN D TH U S  REQU I R E  AN ABORT 

A SHORTED DC FEEDER WILL A LWAY S BE REASON FOR ABO R T I N G  T H E  LAN D IN G  M I S S I O N  o 
D ESCENT FEEDER WILL NOT BE REASON F O R  ABO R T I N G  THE LAN D I N G  M I S S ION 

Q) FUN CTIONAL CAPABILITY O N LY - SEE RED L I N E S  FOR CON S U MA BLES REQU I R E M E N T S  

@ DO NOT DEPRESS CABIN 

@) ABORT FOR ARMED SYSTEM THAT CAN NOT BE DEARMED 

ONE O P EN 

LU NAR STAY 
R E ND EZVO U S  
L M  ACTIVE 

L E G E N D :  = R ETAIN DESCENT STAGE ALAP 

.. N O  REQU I RE M E N T  

N O T E :  

1 .  T
1 

N O  STAY C O N DI TI O N S :  

• LOSS O F  1 ASC BATT 
• L O S S  OF BOTH C OOLANT L OOP S @ CON S I D E RATION WILL BE G IVEN TO CONT I N U IN G  DESCENT U N T I L  THE S H O RTER R D Z  iS ACHI EVED AND THEN ABORT 2 0 T 2 NO STAY C O N DI T I O N S :  

• N O N E  



1 .  GUID 
STEER 

2. 3-AXIS 
ATT 
CONT 

ITEM 

PGNS RATE CMD 
OR PGNS AUTO 

LM CONTROL GO CRITERIA 
{11/1/70} 

(D AGS RATE CMD MAY CONSIST OF 2 AXIS RATE CMD AND ONE DIRECT, I .E .  ONE RATE GYRO FAILED 
@ FOR SINGLE CONTROL MODE LANDING IS CREW OPTION 
Q} < 150 LB CASE WILL BE EVALUATED PRIOR TO T3 
@) MSFN WILL EVALUATE CAPABILITY TO LAND WITH RESPECT TO PROPELLANT REMAINING 

@ MANUAL IS MANDATORY PLUS EITHER PNGS AUTO OR AGS AUTO 

(§} LOSS OF PGNS GUID STEERING IS ACCEPTABLE PROVIDED RDNT 3-AXIS ATT CONTROL 

G) WORK AROUND PROCEDURE EXISTS FOR MAXIMUM THRUST 

@ N O  AUTO ULLAGE PLUS NO AUTO START - POl NO GO 

LEGEND: NO REQUIREMENT 

NOTE 
1 . T:r_ ��

S
S��6

P
C��kTIONS: 

• RCS PROP LEAK CBOTH SYS) 

2. T� ��S
S��b

p
C���TIONS 

• RCS LEAK (BOTH SYS) 



FCD 5-69 .25 .5B 

GO/NO-GO 
ITEM 

<D VHF I S  ACCEPTABLE 

® CSM R E LAY TO LM IS ACCEPTABLE 

0 LM RELAY TO CSM IS ACCEPTABLE 

@ ADEQUATE DATA TO MAKE FINAL GO/NO GO 
TO CONTINUE POWERED DESCENT 

@ CSM COMM I S  REQUIRED FOR DOl 

COMMUNICATIONS/:NSTRUMENTATlON GO CRITERIA 
0 

LEGEND: - NO REQUIREMENT 

POST 
DOCK 



\.N 
I 

,_, 
\11 

E MU GO C R I T E R IA 
(1 1/l/70) 

C I R C  POWE R E D  D ES C E N T  
G O/NO-G O  

U N D O C K I NG 
I T E M  

P D I  

C RI T I CAL I N S T RU M E N TAT I O N  

LCG/ L T L  COO LA N T  L OOP 

F E E DWAT E R  SU PPLY 

P RI MA RY 0 2 S U P P LY CS )  

P LS S  0 2 P R E S S U RE REG(S)  

P LS S  FAN(S)  

P L S S  BA TT E RY( S) 

EMU P R E S SU RE I NT E G R ITY 

O PS 0 2 BOTTLE( S )  

O P S  P R E S S U RE RE G( S )  

CONTA M I NA T I ON C ON T R OL 

B S L S S  

CD N O M I N A L LY B O T H  O P S 1 S  S O U RCE P RE S S U RE S  WI L L  BE C H E CKED O U T P R I O R T O  
U N DO C KI NG - S H O U LD O N E  O P S  S O U RCE P R E S S U R E  FAI L T O  M E E T  T H E  O P S  G O/N O -G O  
C R I T E RI A  AS D E F I N E D  I N  R U L E  3 -1 0 3 , A C H E C K  O F  P O S  P R E S S U R E  WI L L  BE MADE O N  A 
P L S S  TO F U L F I L L  T H E  RQM T FO R TWO L I F E - S U P PO RT U N I T S  

@ S U F F I CI E N T  P L S S  A N D/O R  O P S  CO N S U MA B L E $  W I L L  B E  RE TAI N E D  AT L M  LI F T O F F  TO 
S U P PO RT A 30 M I N U T E  CEVA 

0 REQU I R E D  FOR T RAVE R SE DI S TA N C E  GREATER THAN 1 KM FROM T H E  L M  

L E G E N D :  

LU N A R  S TAY @ 

1 O F  2 

1 O F  2 

1 O F  2 

1 O F  2 

1 O F  2 

1 O F  2 

NO REQU I RE M E N T  



R I TEM 

NAS A  - Manned S pacecraft Center 

M I S S I O N  R U L E S  

SEC T ION 3 - M I SS ION RULE SUMMARY - CONT I NUED 

1 CONSUMABLES 1 

3-90 SPS 

A o  AFT ER TD&E AND THE F I RST DOCKED SPS MCC t THE DELTA V RE�U IRED TO  CON T I NUE W I TH A LU�AR 
M I SS I ON IS 5500 FPS I CSM UNDOCKEO CAPABI L l TY i o 

B o  THE DELTA V RE�U IRED FOR  LO I  GO I S  LOI  ( fUNCT I ON O F  LAUNCH DAY AND LAUNCH Al l +� l�O FPS  
I TE I  AND T EC  MCC ' S i o  

c .  THE DELTA V RE�U l RED FOR GO FOR UNDOCK ING l S  4295 FPSo  T H I �  DELTA V I NCLUDES---

700 FPS t LM RESCUE 

7� FPS•  C ! RC 

360 FPS • LOPC ! 

3500  FPSt  T E l  ( APPROX I MATELY 91 HR RETURN> 

160 FPS t 3 S I GMA MCC BASED ON SCS CONTROLLED TE l  

42.95 FPS 

3-91 SM RCS 

Ao THE CSM RESCUE REDL INE  I NCLUDES---

( 1 1 NOM I NAL USAGE FROM LAUNCH TO CSM C I RCULA R I ZAT I ON BURN e 

( 2 1 ATT I TUDE HOLD FROM C I RCULARIZAT I ON BURN TO LM L I FTOFF ( I NCLUDED I N  TH IS  
PER IOD IS LOPC 1 ULLAGE AND DAMP I NG i o 

( 3 1  RESCUE ALLOWANCE I NCLUD I NG NOMI NAL RENDEZVOUS BUDGET •  THREt 10-SECOND 4-JE T  
ULLAGES t  AND CSM  ACT I.VE BRAK ING o  

( 4 )  TWO REVS AT T I TUDE HOLD P LUS T E l  ( ULLAGE AND DAMP ING ) •  

( 5 1  7 FPS MCC ( l  SI GMA G&N T E l  CUTOFF i o  

( 6 1  PTC ALLOWANC E o  

t 7 1  NOM I NAL USAGE FROM MCC 7 TO CM/SM SEPo 

THE REDL INE  DOES NOT I NCLUDE CSM SOLO EXPERIMENTS,  BOOTSTRAP PHOTOGRAPHY • OR P23 1 S  I N  TEC o  THE 
CSM RESCUE REDL I NE AT EARTH LAUNCH IS 940 LBSo 

B o  V I OLA T I ON OF THE LUNAR ORB I T  REDL INE w i LL RESULT I N  TERM I NA T I ON OF LUNAR ORB I T  ACT IV I T I ES o  
THE LO  REDL !NE I NCLUDES---

2 06 LB 

59 LB  

2 REVS LO t  T E l  ULLAGE AND DAMP I NG •  NOM I NAL  TEC BUDGET 

20  FPS MCC ( 3  S I GMA G&N T E l  CUTOFF I 

265  LB  

RULE NUMBERS 3-92 
AND 3-93 ARE RESERVED. 

M I SS I ON REV DATE SEC T  ION 

APOLLO 14 FNL 1 1 / l / 7 0  M ISS ION RULE 
SUMMARY 

GROUP 

CONSUMABLES 

PAGE 
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R I T EM 

N ASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 3 - M I SS ION RULE SUMMARY - CON T I NUED 

3•94 CSM BATTERY ENERGY AND CRYOGEN I C  02 AND H2 

THE FOLLOW I NG M I N I MUM USABLE ENERGY/QUANT I T I ES MUST B E  AVA I LABLE TO I N I T I AT E  THt SPECI F I C  
PHASES . 

---------------------------------------------------------- ---------------�-

LAUNCH ' LO I  
' 
1 UNDOCK 

' 
' PC•l 

' ' 
PC•2 

- - --- - ---- ------------------------------------------ - --- - ------------------

1 BATT 1 3 BATT ' TBD (i) TBD  @ 
' AMP•HOURS 1 1 ' ' 

T BD ® TBD  @ NA 

, _______ , __________ , _______ , _____________ , _____________ , ______ , 
REMA I N I NG ' 2 BATT ' T6D  T BD 3 9 . 6  1 TBD  1 NA  

---------------------------------------------------------------------------
' ' ' ' ' ' ' 
' 02 ! PERCENT ' TBD ' T BD TBD ' TBD ' N/A ' 
' EACH TANK ) ' ' ' ' ' ' 
' ' ' ' ' ' ' 

----------------------- --- - ------ ------------------------------------------
' ' ' ' ' ' ' 
' H2 ( PERCENT 

) 
' TBD ' T BD ' ISO ' TBO ' NA ' 

' eACH lANK ' ' ' ' ' ' 
- - ------------------- - - ---------------------------------- ------------ - - - - - -

0 
® 

( A l  

( B l 

ENERGY R EQU I R EMENT TO PERFORM NOM I NAL  M I SS I ON W I THOUT C HARGER. R EOL l NE DOES 
NOT A LLOW PRE-LO I G IMBAL D R I VE CHECK OR BACKUP SPS BURN PREPS AND REQU I RES 
POWER DOWN OF ECS RAD I ATOR HEATERS OVERLOAD SENS I NG •  

ALLOWS NOM I NAL  LUNAR STAY • BUT  PRECLUDES PC·l BURN• 

ENERGY REQU I RED TO PERFORM PC-l 

NOT ES 

PRELAUNCH BATTERY RECL I NES ARE BASED ON FA I LURE OF THE  BATT ERY CHARGER 
BEFORE ACCOMPL I SH I NG ANY CHARG I NG .  

T H E  TWO BATTERY RECL I NES REFLECT T H E  ENERGY REYU I RED I N  T H E  TWO LOWEST 
BAT T ER I ES TO PROV IDE  CAPAB I L I TY FOR A SAFE RETURN FROM ANY P O I NT I N  THE 
M I SS I ON. THE RECL I NES ARE BASED ON LOSS OF THE H I GH EST  BATTERY SUBSEQUENT TO 
LOSS OF THE BAT TERY CHARGER W I TH A TWO-BATT ERY ENTRY ( W I TH G&N l AND 12  HOURS 
OF POSTLAND I NG T I ME • 

( C l  !F RESCUE ! S  REQU IRED • THE THREE-BAT T ERY ENERGY R EQU I REMENTS w i LL BE 
RECOVERED BY POWER I NG DOWN TO  A TWO-BATTERY G&N ENTRY.  

! D l  AUX  BATT ENERGY NOT  I NCLUDED ! N  BATT  REDU NES 

! E l  CRYOGEN IC  RECL I NES ARE BASED ON CAPAB I L I TY TO PERFORM NOM I NAL M I SS I ON W I TH 
CAPAB I L I TY TO RETURN TO EARTH W I TH A 40 AMP AVERAGE POWER LEVEL AFTER LOSS 
OF ONE CRYO TANK AT l.§.Q_ ( WORS T  CASE T I ME FOR FA I LURE l •  

RULES 3-95 AND 3•9b ARE RESERVED. 

M I SS I ON REV DATE SEC T !  ON 

APOLLO l 4  FNL l l / l /70 M I SS ION  RULE 
SUMMARY 

GROUP PAGE 

CONSUMABLES 
3-28 



R I T EM 

NASA - Manne d  Spacecraft C enter 

M I S S I O N  R U L E S  

SEC T I ON 3 - M I SS I ON RULE SUMMARY • CON T I NUED 

3-97 LM•RCS PROPELLANT GO/NO-GO ' S  AND R ECL I NES 

A •  ASSUMPT I ONS 

l o  TOTAL LOAD E D  6 3 3  LB S  EQUAL 1 0 0  PERCENT 

UNUSABLE 

TRAPPED PROPELLANT 7 o 3  PERCENT 

GROUND G A G I NG UNCERTA I N T Y  6 o 0  P E RC E N T  

TOTAL UNUS A B L E  

2 o  OPS RESERVE 

1 3 • 3  PERCENT 

C A l  P R I OR TO T P F  • ONE REV LOS TRAC K I NG OF CSM ( STAGE O l EWUAL� 2 o 5  PERCENT 

! B l  A F T E R  T P F  - CSM AC T I VE DOC K I NG EQUA� 1 • 0  P E R C E N T  
3 o  ALL GO/NO-GO ' S A R E  T H E  AVERAGE OF SYSTEM A�Bo A L L  R EC L I N ES R EQU I RE A PERCENT R E AD I NG 
ON EACH I ND I V I DUAL SYST EMS GAUGE ( OR AN EQU I V ALANT AMOUNT OF PROPELLANT I F  T H E  GAUGE HAS 
F A I L E D l  EQUAL TO OR G R E A T E R  THAN THE RECL I N E  VALUE• 

4o THE TWEAK BURN I S  ASSUMED TO B E  1 0  F P S  IN THE X A X I S  A N D  20 FPS IN T H E  Z AX I S o  
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C A l  PROPELLANT R E QU I R E D  FOR R E MA I NDER O F  ONE R E V  RNOZ PLUS OPS RESERV E E XC E P T  T P F o  

5 o  TPF 

PROPELLANT REQU I RE D  FOR REMA I ND E R  OF ONE R E V  RNOZ PLUS OPS RESERVE• 

M I S S I ON R EV DATE S EC T I O N  

APOLLO 1 4  F NL 1 1 / 1 / 7 0  M I SS I ON RULE 
SUMMARY 

GROUP PAGE 

CONSUMABLE$ 
3-29 . 



R I T E M 

3-97 
CON T .  

C •  RECL I NE S  

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 3 - M I SS I ON RULE SUMMARY - CON T I NUED 
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2 .  C I RC T O  PO l 
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PROPELLANT REQU I R ED FOR DESCE N T o NOMASCEN T t  LONGES T  LOS FOR CSM R E SCUE I P- 2 0  
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s .  ASCENT T O  T WEAK 

PROPELLANT R EQU I R ED FOR ASCE N T t TWEAK • ONE REV R ND Z  I CSM A C T I V E l o  DOCK I NG o  
PLUS OPS RESERVE • 

6 •  TWEAK T O  T P F  
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3- 1 0 1  ARE RESERVED• 

M I SS I ON R EV D A T E  S EC T I O N  

A POLLO 1 4  FNL 1 1 / 1 / 7 0  M I S S I O N  RULE �UMMARY 

GROUP PAGE 

CONSUMASL.ES 



""0 
cu 

""0 
!'IS 
0 

(.I.) !'IS .., 
I 0 

VJ .., 
- ....... 

0 
..... 
s:: 
cu 
(,) ,._ 
cu 

a. 

1 1 0  

1 00 

90 

80  

70  

60  

s o  

4 0  

30 

20  

H ot fire 

U ndocking 

Circular ization 
P O I  

J 58 . 6'/'o 

33 .8'/'o 

17  .4'/'o 1 
Unusable 13  . 3'/'o 

2 

n 50 .7'/'o 
48 .6'/'o 

33 . 7'/'o · 33 . 3'/'o 

0 ' 1 02 103 104 105 1 06 1 07 1 08 109 141 

m 32 .7'/'o 

H ot fire 

Ascent 

Tweak 

APS TPJ  

T PF 
Docking 

Impact 
burn 

Ill (8} 28 .6'/'o !=I: N 29 ·2'f'o 
LM i mpact 

Ill (A} 25 .6'/'o 2 2 . 9'/'o Jl 24 .  9'/'o 
4 23 .3°/o {5 N <A> 2 2  . 1'/'o 

19 . 9'/'o 6 17 .4'/'o 
7 li! 14 . 3'/'o 

U nusable 1 3  . 3'/'o 
' 

Jett ison 

142 143 144 146 147 148 149 
G ET (Hours) 

Figure .- LM RCS propel lant profi l e . 



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S EC T I O N  3 - M I SS I ON R U L E  SUMMARY - C O N T I N U E D  

3 - 1 0 2  L M  E P S o E C S  

T H E  LM E P S  A N D  E C S  M I N I MUM CONS U M A B L E  R E � U I R�MEN T S  A R E  D E F I NE D  AS F O L LOWS---

A o  F R OM UNOOC K I N G T O  TOUCHDOW N •  T H E  M I N I MUM R E WU I R E M E N T S  A R E  BAS�D O N  T H E  T I M E  T O  COMP L E T E  A 
LAND I NG o  A 2 4 . 5-HR S T AY W I T H  l E V A o A S C E N T o AND A 4 o 5  HR R E ND E Z V OUS T HROUGH C R EW T RA N S F E R o 
A T W O  HOUR O R B I TAL CON T I N G E NC Y • A N D  REDUNDANT A S C E N T  E PS S OU R C E S  FOR T HE R � ND E Z VOUS o 

T H E  T I M E  TO COMP L E T E  A LAN D I N G  A N D  T H E  2 4 , 5-HR LUNAR S T A Y  MAY BE S U P P O R T E D  dY A N Y  
COMB I NAT I ON OF D E S C E N T  AND A S C E N T  CONSUMABL E& • I N  ADD I T I ON •  E A C H  A S C E N T  BA T T ER Y • ONE H 2 0  
T A N K  A N D  O N E  ASC E N T  0 2  T AN K  ( THE LM C A B I N  I S  CONS I D E R E D  A R E DUNDANT 0 2  SOUR C E l  MUST C O N T A I N  
THE CONSUMABLES R E QlJ I R E D  F OR L I F T O F F  AND A 4 , 5 H R  R E N D EZVOUS THROUGH C R E w  T RANSF E R •  T HE 
TWO-HOUR ORB I TAL C ON T I N GEN C Y o  I NS O F A R  AS A S C E N T  02 o AND E L EC T R I C AL P O W E R  A R E  C O N C E R N E D • I S  
CONS I D E R ED T O  B E  SAT I S F I ED B Y  TH� R EDUNDANC Y R E WU I R E M E N T o SHOULD T WO A S C E N T  H 2 0  TANKS B E  
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I NC L U D E  T H E  T WO-HOUR CONT I N G E N C Y •  
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M I S S I O N  R U L E S  

S EC T I ON 3 - M I SS I ON RU�E SUMMARY - CON T I N U E D  

1 U NDOCK 1 C I RC 1 P O I  �UNAR S T A Y  

1 ROM ( l l  1 RO;.I 1 ROI>\ 1 Rv�i ( 2 )  1 ROi•l ( 2 l 1 

1 W I TH ' W I TH 1 W I T H  ' 2 4 · � -1-t k 1 3 .< . :> -HR ' 
1 2 5 o 5-HR 1 2 5 • 5-H R '  2 5 • 5-H R ' W I T H l 1 W I T H 2 1 
' S T AY t ST A Y  1 S T A Y  ' E V A  1 E.V A 1  S 

' --------------------------- · -------- · ------- - · -------- · -------- • -------- · 

1 ASC 0 2  ( �BS E I T H E R  T A N K ) l ·  5 ' 1 o 5  1 1 o  !> 1 1 o 5  1 

' --------------------------- · - ------ - · ------- - • -------- · -------- • -------- ' 

P � U S  
t --------------------------- · -------- · - ------ - · -------- · - ----- -- · ----- --- · 
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I --------------------------- t -- - - - --- t -------- t -------- · ------ - - ' ------- - 1 

I I I 
t --------------------------- · ------- - · ------- - · -------- · - ----- - - • ------- - ·  

t A S C  H 2 0  ( 4 )  40 ' 40 ' 40 ' 40 ' 40 I 
· -------- · ------ - - · -------- · ------- - • ----- --- · 

P � U S  
' --------------------------- · ------- - · ------- - · ------- - · -------- · ------- - 1 

1 A S C / O E S  H 2 0  ( L BS l j, 4 5  ' 1 3 3  ' 1 D  ' 10�  1 l 54 I 
t --------------------------- · - ------ - · ------- - · ------- - · -------- · ------- - ·  

I --------------------------- · - ------- ' ------- - · -------- • -------- · -------- 1 

1 ASC AMP HRS ( EACH ijA T l  2oc  • .z o e  ' z o e.  • 1 9 1  ' .i. 91 I 
' --------------------------- · - ------- · -- - - - -- - · -------- · ------- - • -------- · 

P LUS I ' I 
I -------------------- ------- • - ------ - t ------- - t -------- • ------ - - • -------- 1 

1 A S C / D E S  AMP HOU RS 1 0 Z 4  1 9 c 3  • 8 Z C.  I 7 c 1  ' ':1 94 I 
I --------------------------- t -------- • -------- t -------- • -------- · -------- 1 

( 1 )  ROM • R EMA I N O E R  OF M I S S I ON 

( 2 )  APP� I ED A T  T 3 -b0 M I N t l o E o T O T A �  SURFACE S T A Y  T I MES A R E  2 5 o 5  AND 3 3 o 5  HOURS o 

( 3 )  �M 1 5  1 1 5 TAY 1 1 l f  SUFF I C I E N T  A S C E N T / D E S C E N T  H20 
P ROV I O� A T3 � I F TOFF t NOM I NA �  I NS E R T I ON & CSM 
' ' S T A Y '  1 E V E N  I F  A � �  T A N K E D  02 I S  �OS T o  

AND t � E C TR I C A �  POWtR 
RESCUE C A P A B I L I T Y AS 

AR E AVA l � A c:l � E  

A M I N l MU M o  LM 

TU 
I S  

( 4 )  ASSUMES ONLY ONE A S C E N T  H20 T ANK AVA I �A � � E o  I F  T WO A R E  A V A I �AB� E •  EACH MUST CONTA I N  � 9  � B S o  

M I S S I ON 

G E N E R A L  N O T E  

VALUES I N  T A B � E  A R E  T H E  R E UU I R E O  

U S A B L E  AMOUN T S ,  UNU S A B � E S  ARE---

· ------------------------------- · 

02 H 2 0  
, _______ , _______ , _______ , _______ , 

ASC 2 . 0� ' l l  
' ------- · ----- - - · ------ - · ----- - - · 

DES 1 3 o 3 9 ' l c o 4  2 7  
· ----------------------------- - - · 

( P E R  T AN K  OR B A T T E R Y  FOR 
A FOUR D E SC E NT / T WO 

AS C E N T  6A TTE:RY 
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NASA - Manned Spacec raft Center 

M I S S I O N  R U L E S  

SEC T I ON 3 - M I SS I ON RULE SUMMARY - CON T I NUED 

oz . L I OH t  & H20 REDL. I NES 

AND AL.TERNATE EVAS-THE PL.SS AMP-HRS t oz . L I OH t AND H20 REDL. I NES FOR 
NOM I NAL. OR ALTERNATt:. EVA ' S ARE DEF I NED AS THOSE VAL.UES R EUU I REO FOR 3 0  M I NUTES 
RESERVE • 

PLSS AMP-HR t  02 • L IOH AND H20 GO/NO G0 1 S  ARE DEF I NED AS THOSE VALUES REUU I R ED 
HiE EVA ! NOM I NAL OR ALTERNATE I PLUS THE VALUES REUU I RED FOR 3 0  M I NUTES  OF  POST  

NOM I NAL ( 4  HR 1 5  M I N ) EVA REQU I REMENT S PER CREWMAN 

GO/NO-GO ' S 
· ---------------- · ----------------- · 
I I I 
I EVA NOo J. I EVA NOo ;< I 
I I I 

I 4 HR 1� 4 HR l 5  
I I I 

• ---------------- • --------------- · ----------------- · 
I I I I 

I POS ( PS ! A l  I 954  I 954 I 
I I I I 

I H20 l LBS l I b e 4  I 7 e 3 I 

I I I I 
I AMP-HRS I l 5 e 2  I l 5 e 2  I 

I I I I 

I L I OH l B TU 1 S l 1  5400 I 5400 I 
I I I I 

· ---------------- · ---------------- · ----------------- · 
I I I I 

' -- -------------- • ---------------- · ----------------- · 

ASSUMPT I ONS EVA l EVA 2 

MET RATE  1050  BTU/HR 10 50  BTU/HR 

HEAT LEAK -lOO BTU/HR +100 BTU /HR 

02 LEAK RATE O e 0 3 5  LBS/HR O o 03 5  LBS/HR 
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M I S S I O N  R U L E S  

SEC T I ON 3 - M I SS I ON �U�E SUMMARY - CONT I NUED 

D e  OPS 02 t P�SS �2 • H20 AND AMP-HRS GO/ NO-G0 1 S ARE D � F I NED AS THOSE VA�UES �EWU I NEO TO 
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· -------------------------------------------- · 
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' -------------------------------------------- ·  
· -------------------------------------------- · 
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I OPS · ------------- • --------------------- · 
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' -------------------------------------------- ' 
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, _____________ , _____________________ , 
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· ------------- • --------------------- ·  
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· -------------------------------------------- · 
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· -------------------------------------------- · 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 4 GROUND INSTRUMENTAT I ON REYU I R EM�NTS 

4-1 GENERAl.. 

A o  T H E  FOlLOW I NG PRELAUNCH R EYU I REMENTS DEF INE  T H E  MCC/MSFN R �WUI REMENTS WH ICH  MUST eE MET 
BEFORE A 1 1 G0 1 1  IS G I VEN FOR LAUNCH •  

B e  WHEN A SPEC I F I C  HARDWARE I TEM OR OP�RAT ! ONAL CAPAB I L I TY I S  DEF I N�D AS A MANDATORY I TEM • THE 
HARDWARE AND/OR SOFTWARE l NTERFACt REUU I RED  TO PROV I DE TH� MANDATORY FUNCTI ON& OF THAT 
HARDWARE I TEM OR OPERAT I ONAL CAPAB I L I TY ARE TO  ASSUME A MANDATORY STATUS ALSO. 

C o  WHERE REDUNDANCY E X I STS FOR MANDATORY I T EMS • A �ACKUP CAPAB I L I T Y  IS CONS I DERED H I GHLY 
DES I RABLE• 

M I SS I ON 

NOT E 

THE VAR I OUS EWU I PMENT L I S T I NGS I N  T H I S  
SECT I ON AR E  TO BE  U T I L I ZE D  AS  A GU I DE 
ONLY o  I T  I S  MANDATORY o  P R I OR TO COMM I T T I NG 
THE M I SS I ON TO LAUNCH o TO � E  ABLE TO---

Ao RECE I VE  AND D I SPLAY T ELEMETRY AND 
T RACK I NG DATA .  

B e  MA I N TA I N  VO I CE COMMUN ICAT I ONS W I TH 
THE  CREW • 

REV DATE SEC T I ON GROUP 
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M I S S I O N  R U L E S  

S E C T I O N  4 GROU � D  I � S T RUM E � TA T I ON R EYU I R E M E � T S  

R R U � E  CON D I T I ON /M A � F U N C T I O N 1  PHASE RU L I NG C U E S / � O T E S / C O M M E N T S  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

4-2 

4-3 

I I I 
I I I 
I I I 

T E � HI E T R Y  I I I 
I ·  I I 

A •  CONSO � E  D I SP LAY I D I T V  o I PR ELAUNCH I MAmJATOI<Y I 

E V E N T  S o  ANALOGS ) I I I 
I I I 

B •  PCM GROUND S TAT I ON S  I f' RE�AUNCH I l OF 4 �1ANDA TORY o 1 

( 4 )  I I l H I GH � Y  I 
I I D E S I R A B � E  I 
I I I 

c .  R E C OR LJ I NG AND P LAYBACK I I I 
I I I 

ALDS I I I 
I P R E I..AUNCH I BOTH DES I RAB I.. E I 

M S F N  I I I 
I I I 

D o  F M  - GROUND S TA T I O N I P R E LAUNCH I H I GH I.. Y O E S I R AB I.. E I 
I I I 
I I I 

COMMAND I I I 
I I I 

A •  M O C R  T O G G L E  SW I T C H E S  I I I 

! BO T H  A AND B )  I I I 
I I I 

l ·  B S E  A tl O t< T  REI.lUI:::S T  I PRE I..AUNCH I H I GH I.. Y OES I RAB I.. E I 
I I I 

2 .  F I DO ABOR T R E Q U E S T  I PRE I..AUNCH I H I GH I.. Y DES I RABI.. E I 
I I I 

3 .  F D  A B O R T  R EU U t:: S T  I PRE I..AUNCH I H I GH I.. Y OES I R AB I..E I 
I I I 

B •  COMMAND P A N E I..S--- I I I 

I NC O o  G U I D O o  B S E o  I PRE I..AUNCH I H I GH L Y  DES I R A B L I::: I 

T E I.. COM t CONTROL o C C A T S  I I I 
I I I 

C •  MOCR CONSOL E / S I T E I I I 

S E L E C T  CAPAB I L l  T Y  I I I 
I I I 

1 .  R T C  CONSOLE I I I 

C C C A T S  l I I I 
I PRELAUNCH I H I GH L Y  LJES I R A B � E  I 

2 ·  C C AT S ( 1'10 CONSOLE I I I 

M E D  I I I 
I I I 

D o  F C / M & O  SW I T C H I NG I I I 
C APAB I L l  T Y  I I I 

I I I 

1 ·  C C A T S  I I I 
I P R E �AUNCH I H I GH � Y  DES I R A B � E  I 

2 .  C C A T S  C M D  M E D  I ' I 
I I I 

E o  ABOR T / C CA T S  T E S T  I P R E �AUNCH I H I CiH � Y  DES i i< A B � E  I 

S W I T C H I NG C A P A B I L I T Y I ' I 
I I I 

l .  F D  CONSOLE I I I 
I I I 
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M I S S I O N  R U L E S  

SE C T I O N  4 GROUND I N S TRUME N T A T I ON REWU ! R E M E N T S  

R R U L E  CON D I T I ON / M A L F U NC T I ON ' PHASE R U L I NG 1 C U E S / N O T E S / CO M M E N T S  

-- - - - - - ----------------------------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - -------------------------

T R A J E C T ORY 

Ao T RA J E C T O R Y  DATA 

PROCESS I N G 

1 o  A V A I LA� I L I T Y OF 

O N E  I N D t P E Nll E N T  

T I,AC K ! NC, SOURCE 

( I PR • USB l F ROM 

L I F T OF F  TO T + 1 0  

M l NU T E S o 

' �RE LAUNCH 1 1 MAND A T O R Y  

2 o  I U  A N D  C M C  T M  1 P RE L AUNCH 1 B O T H  MANDA T O R Y  

V E C T OR S  F R O M  ' t 

L I F T OF F  TO I NS E R T I O N ' ' 

P L U S  60 SECOND S •  ' t 

B o  R T CC - DATA S E L t C T  

C A P AB I L I T Y 

COf'I,MUN I C A T  I UN S  

A o  MOCR---

I I 

I P R E LAUNCH 1 MANDA T O R Y  

I 

I 
I 

1 A o  T H E  T R A J E C TORY D A T A  SOURCES A R E  

1 U T I L i l ED AS f O LLOWS---
' 
I 
I 
I 
I 

I 
I 

I 

lo ! A l  l f,UEPENDtNT VI::.I< I F I CAT I ON OF 
L / V NAV I GA T I O N •  

! B l  P R O T EC T I ON AGA I N ST V I OLATI ON O F  
L A U N C H  ENVE L O P E ,  

1 A o 2 •  R E �U I R E D  f O R  O RB I T  GO/NO-GO 

1 Bo TO S E L t C T  BI::.ST AVA I L A B L E  D A T A  

1 SOURCEo 

I 
I 
I 
I 

I 
1 FOR M I SS I ON C O N T R O L  A FD C O N F  LOOP 

FD LOOP ' P R E LAUNCH t 1 OF 2 M A N D A T O R Y  1 

MOCR D Y N  

M O C R  S Y S  1 C. 2 

A / G  1 L OO P  

A / G  2 LOOP 

I I 

t PRE LAUNC H  t A L L  H I GH L Y  
I I 

t DESI RABLE 
I 

I 

B o  M C C / LAUNC H  COMP L EX--- ' I 

1 2 1  CLTC  
1 1 1  C V T S  

2 1 2  M S T C  

C o  M C C / R SO---

FD L I N E TO RSO 

RSO P R I VA T E  L I NE 

CAPE 1 1 1  RSO L OOP 

D o  M I SC E L L AN EOUS---

BSE TM MON I T OR LOOP 

C I F / U S B  LOOP 

E o  MC C / R EMOT ED S I T ES---

I 
I 

1 P R E LAUNCH 1 1 OF 3 MANDATORY 1 

' P R E LAUNCH 1 1 OF 3 M ANDA TORY 1 

1 PRE LAUNCH ' D E S I R A B L E  
I I 

I 
I 
I 
I 

I 

I 
I 

I 

FOR T ERMI NAL COUNT COORD I NAT I ON OF 
M C C - P A D  A C T I V I T I E S 

FOR TRAJ!::.CTOI< Y 
BOOS T E R  S AF I N G  

VEf< I F  I CAT I ON ANIJ 

USED F O R  MON I TOR I NG SPACE VEH I C L E S  

SUBS Y S T E M  CH E C KOUT 

ONE A / G P A T H  1 P R E LAUNCH 1 MANDATORY 1 USED FOR COMMUN I CAT I ON W I T H  CREW 

M I SS I ON 

I I 

REV DATE SECT ION 

APOLLO 14 FNL 1 1 / 1 / 7 0  GROUND I NSTR  
REc.IU I R EMENTS 

GROUP PAGE 

MCC 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 4 GROUND I NS TRUMENTAT I ON R EUU I R EMENTS 

R RULE COND I T I ON /MALFUNC T I ON '  PHASE RUL I NG ' CUES/NOTES/COMMENTS 

4-6 

4-7 

I I I 
I I I 

COMPUTER I I I 
I I I 

A o  MOC ( I BM 360/7 5 ) I PRELAUNCH I MANDATORY I 
I I I 
I I I 

B o  DSC ( I B�l 360175  l I PRELAUNCH I H I GHLY DES I RAtlLE I 
I I I 
I I I 

c .  CCATS ( UN I VAC 494 ) - I I I 
ONL INE  I I I 

I PRELAUNCH I 1 MANDA TORY AND l l  
I I I 

CCATS ( UN I VAC 494 )  - I I H I GHLY DES I RABLE I 
STANDBY I I I 

I I I 
D o  RTACF - � I PRELAUNCH I 1 H I GHLY I 

I I DESI RABLE I 
I I I 
I I I 

T I I� I NG I I I 
M I T E  ( 2 )  I PRELAUNCH I l MANDATORY I 

I I I 

M I SS I ON REV DATE SECT I ON GROUP 

APOL.L.O 14  FNL. 1 1 / l /70 GROUND I NSTR  
REQU I R EMENTS 

MCC 

TO PROCESS MANDATORY S/V  PARAMETERS 
AND T RAJECTORY l.lATA 

AN 5SC ( U:IM 36017!:> ) I S  AVA I LAtlLE AS 
tlACKUP TO THE MOC OR DSCo 

TO THROUGH PROCESS MANDATORY S/V  
PARAMETERS TO MOC 

PRELAUNCH I P  PRED I C T I ONS FOR MODE l 
ABORT S o  

I�CC T I I� l NG STANDARD TO SUPPORT 
MANDATORY RTCC/CCATS COMPUTERS 

PAGE 



N A S A  - M a n n e d  S p a c e c r a f t  Ce n t e r  

M I S S I O N  R U L E S  

S E C T I ON 4 GROUND I N S TRUMENTA T I ON R E WU I R EM E N T S  

R R U L E  CON D I T I O N / M ALFUNC T I ON ' PHASE RU L I N G 1 C U E S / NO T E S /COMME N T S  

- - ----- - - - - - - - - - - - ------------------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - ----------------

4-8 

4-9 

�iC C  POweR 

A • FlUS A l  1 P R E LAUNCH 1 MANDA T O R Y  

B •  BUS AZ 1 P R E LAUNC H  ' MANDA T O R Y  

1 U N I N T E R R U P T A B L E  
I CONV E R T E I'<S 

P O W E R  F OR D / T V  

1 U N I N T ER R U P T A B L E  POW E R  F O R  D / TV D A T A  
1 D I S T R I B U T ORS AND VSM 

C •  BUS B l  1 P R E L A U N C H  1 H I GH L Y  D E S I � A B L £  1 2 0  S ECONDS I N T E I'< RU P T AB L E  
T H E  F O LLOW I N G  H I GH L Y  
I T E �1s---

P Ow E R  F O R  
D E !:> I R A B '- E  

D .  BUS 8 2  

D I SP L A Y  

A .  MOCR D / T V  CHANNELS 

PUS I T  I ON 

R E T R O  
F I DO 
GU I DO 
E ECOM 
GNC 
R T C C  
BOOS T ER 

N O •  OF 
CHANNELS 

l 

l 

l 

l 

l 

l 
4 

B .  T R AJc C T OK Y  D I SP LAY 

' P R E LAUNCH ' MANDA TOR Y 
I I 
I I 

' P R E L AU N C H  I 1 0  OF 3b  
' ' MANDA T O R Y  

l •  FDO LAUN C H  D I G I T A LS ' P R E L AU N C H  1 MANDA T O R Y  O N  

2 • GA1'1MA VS V 

I I D / T V  

1 P R E'-AUNCH ' MAN D A T O R Y  ON 
I I l OF 4---

I ( A )  l 0 X 20 
' S C � I B E R  P L O T T E R 
I ( I>  l D I T V  
I ( C  l 1-< T C C  
' P LO T BOARD 
1 ( O J  S S R  
' P LO T B O A R D  

3 .  R F O  '-AUNCH D ! G l T A LS ' P RELAU NCH I MAND A T O R Y  O N  

4 •  GAMMA ! E ! )  VS V ! E i l 

I I D / T V  

' P REL AUNCH 1 MANDA T O R Y  ON 
I I l OF 2••• 

I ! A l  D / T V  
1 ( B l  SSR 
' P L O T B OA R D  

M I SS I ON R EV D A T E  S EC T I O N  

A P O L L O  1 4  F N L  l l / l / 7 0  GROUND l NS T R  
R EQ U I R E M E N T S  

GROUP 

MCC 

• F LT O Y N  SSR CONSOLES AND 

PLOH JOAR D S  

- H T Cl CONSOL E S  ! E X C E P T  C O M P  SUP l 

- I<T ACF 

• PDSOU 

- CMCC 

- T T Y  

1 2 0  S E CONDS I N T E R R U P T A b L E  P O W E R  FOR 

1 M UC H  AND S S R  C U�SO'-ES 
I 
I 
I 
I 
I 
I 
I FOR D I SP L A Y  

PARA MET E K S  
U F  MANDAT OI<Y S / V  

1 F O R  C ON T I N G E N C Y  O RB I T  I NS E R T I ON 
' M A N � U V � R  DATA AND T F F  L I M I T S .  

1 F ROM S E L E C T E D  T RA C K I NG DATA SOUR C E •  

MON ! T OK FOR MODES 

MANtOUVER D A T A •  
I I I  AND 

M ON I T OR FOI'< G•'- I M I T  V I OLA T I ON •  

PAGE 

4-5 

l b  



NASA - Manned Spacecraft Cente r 

M I S S I O N  R U L E S  

S EC T I O N  4 GROUND I N S T R U M E N T A T I ON R E WU I R EM E N T S  

R R U L E  CON D I T I ON / M A L F U N C T I O N '  PHASE RU L I NG 1 CUE S / NO T E S / COMME N T S  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - -

4-9 

CON T 5 • PH I VS LM�BDA ' P R E L AUNCH 1 H I GH L Y  DES I R A � L E  1 

1 ON l OF 2--- ' 
MON I TOR F OR C� O�S-R A NG E  L I M I T S 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 

P L O T  BOA RD I 

C A )  rnc c  I 

( � )  SSR I 

P L O T B O A R D  I 
I 

6 o  T ! F F l  VS R ! I P l  ' P R E LAUNCH ' H I G H L Y  D E S I R A B L �  1 MON I T OR F OR A �ORT MODES ! I t  l i l t  A N D  

7 e  H V S  D 

S o  GAMM A ( ! )  VS V ( l )  

C C MC DYfllAM I C  

S T A T US ) 

I I ON l OF 2--- I I B ·  

1 ( A )  D / T V  

1 ( � )  SRR 

t P LO T �OARD 

' P RELAUNCH 1 H I GHLY D E S I R A � L E  1 
I I ON H l  X zo I 
I t SCR I B E R  P L O T T E R  1 

' P R E L AU N C rl  t H I GH L Y  DES I R A � L t  t 

1 ON lO X l O  1 
1 SC R I B E R  P L O T T ER 1 

MOfll i TOR F UR L / V AND S / C  

P E R F ORMANCE C GU I OA NC t  

A NA L Y S I S  - COMPARES 

T R A C K I NG ) •  

I� A V I G A T  I ON 

S Y S T E M  
Ct"'C w I TH 

9 ,  W E DG E A N G L E  MON I T OR ' P R E L AU N C H  1 H I GH L Y  DE S I R A B L E  1 MON I TOR F UR L / V  AND S / C  N A V I G A T I ON 
' 1 ON D / T V  1 P E R F O RM AN C E  

lOo  GU I DO A N A L O G  C H A R T  

R E C O R D E R S  O N E  AND 

TWO 

' P R E L A U N C H  1 H I GH L Y  D E S I R A B L E  1 
I ON T V  I 

l l o  I NS E RT I ON / I N J EC T I ON ' P R E LAUNCH 1 MANDA T O R Y  ON 

D I G I T A L S  t 1 D / T V  

' FOR G&N GO/NO-GO 

C o  A D E G  C H A N N E L S  9 0 - 9 3  ' P RELAUNCH t H I GH L Y  D E S I R A B L E  ' FOR D S C  D I S P L A Y S  

D o  VSM 

I I 

' P R E L A U N C H  1 M A N D A T O R Y  

I 

t FOR D / T V  

E o  AUX VSM ' P R E LAUNCH 1 H I GH L Y  D E S I � A B L E  1 

F o  E ! DOPHORS ( 3 )  ' PR ELAUNCH 1 2 H I GH L Y  

1 t D E S I R A B L E  

N O T E --- I N D I V I DUAL F L I G H T  CONTRO L L E RS W I L L B E  

R E S PONS I BL E  F O R  R � POR T I NG L O S S  OF D I SP L A Y  
C A P A B I L I T Y  O F  MANDATORY P A RAMET E R S  TO T H E  F L I GH T  

D I R E C TOR • 

M I S S I ON R E V  D A T E SECT ! ON 

A P O L L O  14 FNL l l / l / 70 GROUND I NS T R  
R EQU I R E M E N T S  

GROUP PAGE 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 4 GROUND I NSTRUMENTAT I ON REUU I R EMENTS 

R RULE COND I T I ON /MALFUNCT I ON '  PHASE RUL I NG ' CUES/NOTES/COMM£NTS 
-- ----- --------------------------------------------------------- - - - - - -- - - -------------------------------

4-10  GSFC 

Ao GSFC UN I VAC - 494 ( 2 )  
COI·1MUN I CAT I ONS 
PROCESSOR 

8 0  WBD ( 50 o 0  KBPS ) L I NES 
I Z l  �ETWEEN MCC AND 
GSFC 

Co TTY C I RCU I T S BETWEEN 
MCC AND GSFC 

4-l l KSC 

l o  OUTGO I NG 

2 o  I NCOti i NG ( .JJ )  

TELEMETRY---

A• VHF TM FROM THE 
FOLLOW I NG FOR S-I l t  
S- I VB t  AND I U---

l o  C I F  ANT ENNA 

2 o  M I LA VHF ANTENNA 

Bo USB TM FROM THE 
FOLLOWI NG---

l o  M I LA USB 

2• C I F  USB 

COMMAND---

I 
I 
I 
I 
I 
' PRELAUNCH 
I 
I 
I 
' PRELAUNCH 
I 
I 
I 
I 
I 
' 
' PRELAUNCH 
I 
I 
' PRELAUNCH 
I 
I 
I 
' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' PRELAUNCH 
I 
t 
' 
I 
I 
I 
I 
' PRELAUNCH 
I 
I 
I 
I 

I 
I 
' 
I 
I 
I 1 MANDATORY 
I 
I 
I 
I 1 MANDATORY 
I 
I 
I 
I 
I 
I 
I 1 OF n C I RCU I TS 
I H I GHLY DE:S I RABLE 
I 
I 1 OF 32 C I RCU I TS 
I MANDATORY 
I 
I 
' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I l H I GHLY 
I DESI RABLE 
I 
I 
I 
I 
I 
I 
I l MAf\IDATORY 
I 
I 
I 
I 

T H I S  CAPAB I L I TY I S  DEF I NE D  UNDER GSFC/ KSC/MSFN 
COMMAND RULE 4-12 FOR LAUNCH COVERAGE , 

TRACK I NG---

THAT CAPAB I L I TY REUU I RED TO SAT I SFY  RULE 4-4 
! TRAJECTOR Y )  IS MANDATORY , 

VO ICE  COMMUN I CAT I ONS---

TH I S  KSC CAPAB I L I TY I S  DEF I NED UNDER MCC RULE 4-5 
! C OMMUN I CA T I ONS ) ,  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
' 
' 
t 

M I SS I ON R EV DATE SECT ION GROUP 

Ao ONE UN I VAC - 494 CAN PERFORM ALL 
NEC ESSARY FUNCT I ONS •  THE SECOND ON� 
IS BACKUP •  

B e  E I THER L I N E  CAN  �E SW I TCHEO T O  
E I THER  UN I VAC - 494 e 

C o  VFTG PROV I DES TWO REDUNDANT 1 6  
C I RC U I T  T T Y  CHANNELS • 

l o  FOR ACU MSG t  LS CMD 

2 ,  FOR RECEPT I ON OF LOWSPEEO RAOAR 
OATA o 

A o  THESE ANT�NNAS CAN BE SW I TCHED TO 
M I LA OR C I F  FAC I L I T I ES 

S o  USB I S  THE CSM 1 S  ONLY SOURC E OF 
DATA , 

PAGE 

APOLLO 14 FNL l l / l /70  GROUND I NSTR o 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON 4 GROUND I N S TRUMENTA T I ON R EWU I R E M E N T S  

R R U L E  CON D I T I ON / �ALFUNC T I ON 1  PHASE RUL I N G 1 C U E S / NO T ES / COMMEN T S  
- - - - - - - - - - - - - - - - - - ------------------ ---------------------------------------------------- - - - - - - - - - - - - - - - -

LAUNCH COV ERAGE 

K S C / MSFN S I T E S  ( S I T E S  NOT L I S T E D  D U E  T O  VAR I AB L t  
LAUNCH A Z I MU T H ) M U S T  PROV I D � TH� F O LLOW I NG 
CAPAB I L I T I ES F R OM L I F T OF F  THROUGH S- I VB C U T O F F  
P L U S  cO S E C O N D S .  
R E F E R  T O  D EC I S I ON MAT R I X  I RU L E  4- 1 6  A N D  F I GU R E S  
4 - l  T HROUGH 4-5 1 T U  D E T ERM I N E CAPAB I L I T Y •  

A •  CMD 

c c s  

e .  T E L E M E T R Y  

S - I C  ( V HF l 

S- 1 1  I V HF l  

S- I VB V HF I C P - l l 

I U  CCS I DP- l B l  
I U  VHF I D P- l l  

CSM I US B J  

C .  T R AC K I N G 

I 
I 
I 
' P R ELAUNCH 
I 
I 
I 
' P R E LAUNCH 
I 
I 
I 
I 
' PR ELAUNCH 
I 
I 
I 
I 
I 
' P R E LAUNCH 
I 
' P R E LAUNCH 
I 
I 
' P R ELAUNCH 
I 
I 
I 
I 
I 

I 
I 
I 
I H I GH L Y  DES I R A B L E  
I 
I 
I 
I H I GH L Y  D E S I RA B Lt:: 
I 
I 
I 
I 
I H I GH L Y  D E S I R A I:! L E  
I F I< OM 
I L I F T O F F  T O  S- 1 1  
I CUT OFF ( AP P I-< O X .  
I 8 + 3 6  S E C ! 
I 
I H I GH L Y  D E S I R A B L E  
I 
I l OF 2 MANDA T O R Y  
I 
I 
I MANDA TORY F RO!"; 
I L I F TO F F  T H l<OUGH 
I s- 1 v s · c u T o F F  
I PLUS 60 S E C •  
I 
I 

T H A T  CAPAB I L I T Y R E UU I R E D  TO SAT I S F Y  R U L E  4 - 4  
( T R A J E C T OR Y !  I S  MANDATORY 

o .  A / G  COMMUN I CAT I ONS I I 
I I 

l ·  M I L A I I 
VHF ' P R E LAUNCH I l OF 2 MANDA T O R Y  
U S B  I I 

I I 

2 ·  MSFN I I 
VHF ' P R ELAUNCH I l OF 2 I�ANDA TORY 
USB I I 

I I 
I I 
I I 

.\ .  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

M I SS I ON R E V  D A T E  S E C T  I ON GROUP 

S - I C  D A T A  I S  U NJ.. Y H I GH L Y  
S I NCE T H E  M C C  I S  NOT 
R EUUE S T I NG AN AI:!OkT 
MALFUNC T I ON S .  

F O R  A B O R T  C U E S  F R OM MCC 

F OR A B O R T  C U E S  FROM MCC 

F O R  A B O R T  C U E S  F R OM MCC 

PAGE 
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NA SA - Manned Spacec raft Center 

M I S S I O N  R U L E S  

SEC T ION 4 GROUND INSTRUMENTA T I ON R EQU I R EMENTS 

R RULE COND I T I ON/MALFUNCT I ON 1 PHASE RUL I NG ' CUES/NOTES/COMMENTS 

4-14 

GENERAL ORB I TAL COVE�AGE 1 

I T  I S  REQU I RED THE MSFN HAVE THE CAPAB I L I T Y  OF 
PROV I D I NG THE MCC M I N I MUM M I S S I ON CONTROL SUPPORT 
L I STED  BELOW OF TWO MSFN USH S I TES PER R EVOLUT I ON 
THROUGH REVOLU T I ON 3 o  

I I 
A o  CMD I I 

I I 
ccs ' PRELAUNCH I H I GHLY DES I RABLE 

I I 

CSM USB ' P RELAUNCH I H I GHLY DES I RABLE 
I I 

s .  TELEMETRY I I 
I I 

S-IVB VHF ! CP-l l ' PRELAUNCH I H I GHLY DES I RABLE 
I I 

I U  ccs ! DP-113 l I I 
' PRELAUNCH I l OF 2 MANDATORY 

I U  VHF ! DP-l l I I 
I I 

CSM USB ' PRELAUNCH I MANDA TORY 
I 

c .  TRACK I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

C-BAND ' PRELAUNCH ' H I GHLY DES I RABLE ' 
I 

use ' PRELAUNCH I MANDATORY 
I 

D .  A/G COMMUN I CA T I ONS I 
I 

VHF ' PRELAUNCH 1 l OF Z MANDATORY 1 
I 

USB ' PRELAUNCH 
I 

POST SIC SE:PARAT I ON I 

I T  I S  MANDATORY THAT l S I TE PROV I DE THE 
FOLLOW I NG CAPAB I L I T I �S---

A o  TLM - ccs I PRELAUNCH I 
I I 
I I 

a .  CMD - CCS I PRELAUNCH I 
I I 
I I 
I I 
I I 
I I 
I I 

MANDA TORY 

MANDA TORY 

M I SS I ON R EV DATE SEC T I ON GROUP 

DOWNL I NKS R EQU I RED TO  RE,OVER S- IVB 
llATAo 

USB MANDATORY AT LEAST ONE STAT I ON 
P R I OR TO TL I  TO CONF I RM ONBOARD CSM 
USB A/G CAPAB ! L. ! T Y .  

A •  TO PROV I DE TM  FOR DETERM I N I NG 
S-I VB S TATUS BEYOND VHF RANGEo 

Bo TO PROV I D E  CORRECT I VE COMMAND 
CAPAB I L I TY FOR S-IVB BULKHEAD DELTA 
PROBLEMS• 

Co BOTH OF THE ABOVE ARE REQU I RED TO 
J NSURE CREW SAFETY AND LM 
E XT�ACT ION o  

PAGE 

APOLLO 14 FNL l l / l /70  GROUND I NSTRo  
REQU I R EMENTS 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 4 GROUND INSTRUMENTAT I ON R ��U I REMtNTS 

R 1 RU�E COND I T I ON/MA�FUNC T I ON 1  PHASE RU� I NG 1 CUES/NOT�S/CUMMENTS 
- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - -

4 - 1 5  

4 - 1 6  

HSK  o GDS  o MAD 

IT I S  MANDATORY 2 OF 3 OF THESE S I TES PROV I DE 
THE FOL�UW I NG CAPAB I � I T I ES---

A o  TM USB 

B o  TRACK USB 

c .  VO I C E  USB 

D o  CMD USB 

R I OMETER NETWORK 
S I TES 

A o  L IMA 

B o  CRO 
C Y I  

1 PRELAUNCH I MANDATORY 

1 PRELAUNCH I MANDATORY 
I I 
1 PRE�AUNCH I MA�DATORY 

I PRELAUNCH I H I GH�Y I.)ES I RABLE 
I I 
I I 
I I 
I PRE�AUNCH I 
I I 
I I 
I I H I GHLY DES I RAB�E 
I I 
I I 1 OF 2 H I GH�Y 
I I OESI RABL.E 

I 
1 A o  TU CUVER TRANSLUNAR COAST AND 
1 �Po.  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

M I SS I ON R EV DATE SEC T I ON GROUP PAGE 

APOLLO 1 4  FNL. l l / 1 /70  GROUND I NSTR o 
RE�UI REMENTS 

GSFC/KSC/MSFN 
4-1 0  



R I T E t  
- · ----

NA S A  - Ma n n ed Spacecraft Ce nte r 

M I S S I O N  R U L E S  

S E C T I ON 4 GROUND I N S T RUMEN T A T I ON R �UU ! R t M � N T S  

4 - 1 7 I N T R ODUC T I ON TO S I T E  FA I LU R E  DE C I S I ON MA T R I X  

FOR PRE LAUNCH F A I L U R E S  OF LAUNCH P HASE S I T E  C A P A B I L I T Y ,  T H E  F O L LO w i N G D E C I S I ON M A T R I X  A P P L I E S  
T H E  LAUNCH PHASE GROUND I N S T RUME N T A T I ON R E UU I R E M E N T S  T O  T H E  � E SU L T I N G DEGRADED C OV E R AGE • 

T H I S  M A T R I X  PO I N T S  O U T  THE LOSS OF CON T I NUOUS C O V E R A G E  � E T W E E N  L I F T O F F  A N D  I NS ER T I ON PLUS 6 0  
S E CONDS FOR VAR I OUS S I T E  F A I L U R E S , I F  S I T E  FA I L UR E S  OCCUR PR I O R TO LAUNCH • T H E  MAT R I X  W I L L B E  
U S E D  T O  D E T t RM I N E W H E T H E R  MANDA TORY CON T I NUOUS COVE�AGE H A S  B E E N  LOS T ,  

! N OM I N AL I NS E R T I ON I S  1 2  + 40 ) 

TO U S E  T H E  MA1 R I X  

A o  LOOK FOR A N  X U N D E R  T H E  COLUMN FOR S I T E W H E R E  T H E  F A I L U R E  OC C U R R E D ,  

B o  GO AC ROSS TO T H E  COLUMN F O R  T H E  C A P AB I L I T Y T H A T  W A S  L O S T  AND R E A D  T H E  DEC I S I ON ,  

C o  T H E  COVERAGE T H A T  WAS LOST I S  I N  T H E  COLUMN L A B E L E D  ' ' A PP R OX I MA T E MAN D A T O R Y  C O V E R A G E  
L OS T  I I .  

D o  MOR E THAN ONE X I N  A R O W  S P E C I F I E S A F A I L U R E  OF T H E  SAME CAPAB I L I T Y  A T  MORE THAN O N E  S I T E •  

M I S S I O N  R EV D A T E  S E C T  I ON 

APOLLO 14 FNL l l / l / 7 0  GROUND l NS T R o  
R E Q U I R E M E N T S  

GROUP PAGE 

G S F C / KS C / MSFN 
4- l l  



R I T EM 

NASA - Manned Spac e craft Center 

M I S S I O N  R U L E S  

SECT ION 4 G�OUND I NSTRUMENTA T I ON REWU ! R�MENTS 

· ------------------------------------------------------------------------------- - ·  

1 S I TES F A ! �ED 1 AP P�OX ! MATE I CAPAB I L I TY LOST 1 

' --- • ----- 1 -------- • ----- • ----- ' MA NDAT OR Y 1 --------- 1 ----- 1 --------- • ------- 1 

' COVERAGE LOST 
1 ALDS 1 M I L /CAPE 1  BDA 1 VAN ' FOR NO/GO ! TEMS 1 TE�EMETN Y 1  CMD 1 TRACK A/G 

TM 1 1 FOR ALL LAUNCH I 
• ----- • -------- 1 ----- • ----- ' AZ I MUTHS • --------- • ----- • -------- - • ------ - •  

• o o-o o • oo -o o • o4- 1 0 ' 09- 1 0 '  • us� oN • USB • �oTH us� 
I TO TO I TO I TO I ccs AND I AND I s AND c I AND 
1 08-49 1 Qij-4� ' 1 2-40 1 1 6-05 ' I VHF 1 CCS ' �AND VHF 

· --- · ----- · -------- • ----- · ----- · --------------- · --------- · ----- · --------- · ------ - ·  

· --- · ----- · -------- · ----- · ----- · -------------- - · --------- · ---- - · --------- · ------ - ·  

I S I 
I I I NON E 
I N I X GO I N/A I .� lA N/A 
' G I SEE NOTE l 
I L I 
' E • ----- • -------- • ----- • ----- • --------------- • --------------------------------- •  

I S I 
I I I 
I T I 
I E I 

X 
oo-oo To 

()4- 1 0  
S E E  NOTE 2 

GO GO NO-C:>O 1 NO-GO I 

· ----- · -------- · ----- · ----- · --------------- · --------- · ----- · --------- · ------- · 

I F I 
I A I 
I I I 

X 
1 08-49 TO 09- 1 0  ' 

SEE NOT E 3 
GO ' e:.o GO e:.o 

t L ' ----- • -------- • ----- • ----- • --------------- • -------- - • ----- • --------- • ------- • 

I U I I I t 
' R ' X NONE GO I C,O GO C,O 
I E I 
· - -- · ----- · -------- · ----- · ----- · --------------- · --------- • ----- • --------- · ------ - ·  

I I 
· --- • ----- · -------- · ----- · ----- · --------------- · --------- · ----- · --------- · ------ - ·  

I M o I QO-OQ  I I I 
o U o X X TO  NO-GO I C,O  NO-GO 0 NO-GO 1 

I L I 04- 1 0  
' T • ----- • -------- • ----- • ----- • --------------- • -------- - • ----- • --------- • ------- ' 

' I ' oo -o o  ' ' ' 

I p I I TO I 
I L. I ) o  X X 0 9 - 1 0  GO I GO NO-GO 1 NO-GO 1 
I E ' St:E NOTE � 

· ----- · -------- · ----- · ----- · --------------- · -------- - • ----- · --------- · ------- · 

I S I 
I I 

I T I 
I E I 

X X 

o o- o o  
TO  

04- 1 0  
SEE  NOTE 2 

GO GO N0-<;;0 1 '"0-GO I 

· ----- · -------- · ----- · ----- ' --------------- · --------- · ----- · --------- · ------ - ·  

I F I 0 8-49 
' A ' X X TO  NO-GO 1 GO  NO-GO 1 NO-GO 1 
I I I 1 6-05 
I L · ----- · -------- · ----- · ----- • --------------- · -------- - · ----- · --------- · ------ - ·  

I U I 
I R I 
I E I X 
I S I 

X 

08-49 
TO 

0 9 - 1 0  
SEE NOTE  3 

GO GO GO GO 

· ----- · -------- · ----- · ----- • --------------- · --------- · ----- · --------- · ------- · 

X X NONE GO 1 GO GO C:>O 

• ----- · -------- • ----- · ----- • --------------- • --------- · ----- · --------- · ------ - ·  

X X X 
o o - o o  
TO 

09-lO 
NO-GO 1 GO 

I 
NO-GO 1 NO-GO 1 

I I 
· --- · ----- · -------- · ----- · ----- · --------------- · --------- · ----- · --------- · ------ - ·  

· --- · ----- · -------- · ----- · ----- · --------------- • -------- - · ----- · --------- · ------ - ·  

NOTES---

1 •  LOSS O F  ALDS RESULTS  I N  LOSS O F  S- I C  T M t  HOWEVER • I T  I S  N O T  MAN�ATORY FOR 
�AUNCH. 

2 .  GO ON TM BECAUSE O F  ALDS DATA UNT I L  08-49•  

3 .  LOSS O F  COVERAGE I S  NOT SEVERE ENOUGH FOR A NO-GO COND I T I ON •  

M I SS I ON R EV DATE SEC T I ON 

APOL�O 14 FNL 1 1 / 1 /70  GROUND I NSTR •  
REQU I R EMENTS 

GROUP PAGE 

GSFC/KSC/MSFN 
4-12 
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R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 5 TRAJECTORY AND GU I DANCE 

5-l  THE LAUNCH PHASE W I LL B E  TERM I NATED  FOR ANY OF THE FOLLOW I NG COND I T I ONS---

A o  V I OLA T I ON O F  T H E  VEH ICLE  BREAKUP L I N E o  

B o  TFF I S  LESS THAN O R  EWUAL T O  l + 4 0  AND DECREAS ING AFTER TOWER J�T T I SONo 

C o  V I OLAT I ON O F  ENTRY 1 1 G 1 1 L I M !  T o  

D o  V S  I NCREAS I NG o  

E o  OVERSPEED COND I T I ONS AT l NSER T I ONo  

Fo  V I OLAT I ON OF EX I T  HEAT I NG L I N E •  

G o  I F  SlV-S/C V I OLATES THE M I N I MUM MODE I l l  BURN L I NE BEFORE ACHE I V I NG MODE I V  CAPAB i l i T Y ,  

5-2 THE lES W I LL NOT BE J ETT I SONED UNT I L  MODE I I  CAPAB I L I TY IS ESTA�L I SHED BY TFF IS GREAT ER THAN OR 
EWUAL TO l + 20 AND I NCREAS I NG ,  

5-3 MODE l i t  l i l t  ! V t  AND APOGEE K l C K o  

A •  T H E  GROUND I S  P R I ME FOR ABORT MODE D E TERMI NAT I ON AND MODE I l l  MANEUVER COMPUTAT ION•  THE 
CREW US I NG THE G AND Nt W I LL BE PR I ME FOR MODE  ! V t  APOGEE K I CK MANEUV ERS • AND DETERMI NAT I ON 
OF S- IVB OVERSPEED COND I T I ONS,  

B o  MANEUVERS W I LL BE I N TERRUPTED  WHEN TFF = l + 4 0  AND DECREAS I NG.  

C o  MODE IV  MANEUVERS W I L L  BE INT ERRUPTED I F  THE CURRENT ALT I TUDE I S  7� NM t DEC REAS I NG AND  HP 
I S  LESS T HAN 300K FT . 

D o  I F  ENTER ING t  UT I L I ZE L I F T  T O  AVO I D  lANDo UNAVOI DABLE LAND LAND I NG U S E  RL 9 0  D EGo  

E o  I F  N O  SLA S E P  O R  I F  SPS FA I L S---

l o  H P  I S  lESS THAN 4 0  - EXECUTE CM/SM S E P  BY T F F  = l + 4U o  

2 •  HP I S  BETWEEN 40 AND  75 • GROUND W I LL DEC I DE  T O  USE  SM RCS  ASAP ON  AT APOGEE 
TO REDUCE HP TO 40  NMo 

5-4 MODE I l l  ABORTS,  

A, PRED I CTED TFF  AFTER SPS C/0  IS LESS THAN l + 40o  

l o  FUlL l i FT IP  ON WATER - DO NOT BURNe 

2o G&N GO AND FUlL L I F T  IP ON LAND - BURN TO TFF = 1 + 40t R L  90 DEG• 

3 o  G&N NO-GO AND FULL L I FT I P  O N  LAND - BURN A REDUCED DELTA V TO  MA I NTA I N  TFF 
AFTER C /0 AND RL 90  DEGo 

Bo IF DELTA TB IS LESS THAN OR EQUAL TO 2 SEC t DO NOT BURNo 

Co I F  I G N I T I ON OCCURS AFTER GET ! +10 SEC t BURN UNT I L  G&N DELTA R = O t  RL  55 DEGo I I F UNABLE TO 
BURN DELTA R = O o  RL 90 DEGo l 

M I S S I ON REV DATE SEC T ION 

APOllO 1 4  FNL 1 1 / l /70 TRAJEC TORY AND 
GU I DANCE 

GROUP PAGE 

LAUNCH 



R I T EM 

NASA - Manned Spacecraft Cente r 

M I S S I O N  R U L E S  

SECT I ON 5 TRAJECTORY AND GU I DANCE 

5-5 THE S/C CMC W I LL BE NO-GO FOR ABORT MANEUVER DETERM I NA T I ON AND MON I TOR I NG FOR ANY OF TH� 
FOLLOWI NG---

A .  CMC PROGRAM ALARMS---

S I NGLE OCCURRENCE - 0 0 2 1 4 t  O U777 t  Q 1 10 7 t  0 1407 t 04777 • 0 7 7 77 o 1077 7 o  1 �777 o 1 4 7 7 7 t  00205  

CONT I NUOUS OCCURRENCE - 2 043 0 t  20607 t  206 1 0 o  2 l l03 t 21204 •  2 1206 t  2 1 2 1 0 t  2 1 302 • 2 1 5 0 l t 
2 1 502 t 2 1 52 1 •  3 1 10 4 •  3 1 2 0 1 • 3 1 202 t 3 1 203 • 3 1 207 . 3 1 2 1 1  

8 .  RTCC AND CMC T F F  D I FFERENCE OF GREATER THAN 40  SEC • 

C .  CONF I RMED ERHOH I N  S / C  PLATFORM VELOC I TY COMPONENTS O F  GREAT�R THAN 5 0  F P S  I N  X O R  lOU FPS 
I N  z .  

D•  CMC T RAJECTORY SOURCE I ND I CATES 1 1 G01  1 OR ' ' NO-G0 1 1 I NCONS I ST�NT w i T H  BEST TRAJECTORY 
SOURCE ( S l  I ND I CAT I ON .  

5•6 THE ORB I T  IS 1 1 G0 1  1 I F  HP I S  GREATER THAN OR EWUAL TO 7� NM .  

RULES 5-7  THROUGH 5-1 9  
ARE RESERVED• 

M I S S I ON REV DATE SEC T I ON 

APOLLO 1 4  FNL l l / l /70  TRAJECTORY AND 
GU I DANCE 

GROUP 

LAUNCH 

PAGE 



R I T E  
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S�CT !ON 5 TRAJECTORY AND GUI DANCE 

5-20 EAR TH ORB I TAL ALT I TUDE CONSTRA I NTS---

Ao  REAL- T I ME M I SS I ON PLANN I NG 

PER I GEE - 85 NM M I N I MUMo MAX I MUM HP I S  DETERM I NED BY SM RCS AVAI LABLE FOR H YBR I D  DEORB I T o  

B ,  CON T I NGENCY 

PER I GE�  - 75 NM M I N I MUM ( V I OLAT I ONS  W I LL BE CORRECTED ASAP ) IF HP L ESS THAN 75 NM AND 
MANEUVER TO RA ISE  HP IS NOT POSS I BLE---

l o  HP I S  BETWEEN 40 AND 75  � EXECUTE  SPS RETROGRADE ASAP UNT I L  HP I S  LESS THAN 
40• IF NO SPS o USE SM-RCS o  

2 •  H P  I S  LESS THAN 4 0  - CM/SM S E P  - RE TRO W I LL RECOMMEND ENTRY P ROF I LE •  

5-2 1 RESERVED 

5-22 SIC L/0  T I ME I GRR l W I L L  BE UPDATED W I TH SRO L/0 T I ME iF THE TWO ARE D I FFERENT �y 10 SEC • 

5-2 3 T I ME BETWEEN EPO RETROF I RE GET !  AND 400K MUST B E  GREATER THAN 9 M IN ,  I F  NOl o RETARGET FOk NEXT 
P T P o  

5-24 RESERVED 

5-2 5 PLANNED G&N AND SCS RETROF I R E  MANEUVERS w i LL BE UPDATED I F---

A o  T H E  COMPUT ED RETROF I R E  POS I T I ON CHANGES BY GREATER T HAN O o 5  DEG  LONG I TUDE P R I OR TO GET ! -30 
M I N o 

B o  T H E  COMPUTED RETROF I R E  POS I T I O� CHANGES B Y  GREATER T HAN 2 D EG  LONG I TUDE AFTER GET !  -30 M I N o  

M I SS I ON REV DATE SEC T I ON 

APOLLO 1 4  FNL l l / 1 / 7 0  TRAJECTORY 
AND GU I DANCE 

GROUP 

EARTH ORB I T  
AND T L I  

PAGE 



R I T EM 

5•2 6 R�SERVED 

NASA - Manned Spac e c raft Cente r 

M I S S I O N  R U L E S  

SEC T I ON 5 TRAJECTORY AND GUI DANCE 

5-2 7 I F  SPS F A I LS AFTER EPO Re TROF I R E  I GN I T ION OR NO SLA SEP---

A• HP I S  uREATER THAN 7 5  NM - RETARGE T FOR NEXT BEST PTP U S I NG RCS o  

B o  HP BE TWEEN 4 0  AND 75 - P I TCH UP TO LOCAL HOR I ZONTAL AT T I TUDe AND  BURN SM RCS  U S I NG 
FOLLOW I NG P R I OR I T I ES---

l •  BURN H P  T O  PAD VALUE 

2 •  BURN MAX I MUM SM RCS DELTA V AVA I LABLE 

3 ,  BURN C M  RCS T O  H P  = 4 0  r.� I F  SM RCS DELTA V NOT SUF F I C I ENT  T O  OBTA I N  HP  = 40 
NM IF HP 15 LESS THAN OR EQUAL TO  40 NM TERMI NA TE ALL THRUST I Nu AT TFF = 7 
M I N o  

C o  HP IS  LESS  THAN 4 0  NM - REMA I N  I N  RETRO ATT I TUDE AND  BURN SM RCS  US I NG THE FuLLOW INu 
PR lOR I T Y-·-

l o  BURN DELTA V R I S I DUALSo  

2 ,  BURN MAX I MUM SM DELTA V AVA I LABL�o 

NOTE 

THE S- I VB LOX DUMP CAPAB I L I TY 
MAY BE USED TO SHAPE  THE ORB I T  
FOR RETROF I RE MANEUVER O R  TO  
REDUCE THE S-IVB  WE I GHT TO  
OBTA I N  MORE SM RCS DELTA  V •  

M I S S I ON R E  DATE SEC T I ON 

APOLLO l FNL l l l l / 7  T RAJECTORY 
ANO GU I DANCE 

GROUP 

EARTH ORB I T  
AND T L I  

PACOE 



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT ION 5 TRAJEC TORY AND GUI DANCE 

5-28 THE G&N IS NO-GO FOR ENTRY I F---

Ao THE CMC VALUE. i OF DOWNRANGE ERROR I R P  - R T I AT o 2 G  D I FFERS uREA TI::.R THAN +/- 100  N:'l F ROM 
GROUND VALUE. <!:REW FA I LOVER TO Er-<.S ENTRY AS F I RST  PR I OR I T Y  OR GRUUND BANK ANGLE AND Rt:TRl:J AS 
SECOND PR IORITY o 

B o  V AND GAMMA A T  4001<. ARE OUTS I De T H E  COR R I DOR,  GROUND W I LL PROV I DE ENTRY PROF I LE o  

5-29 BOOSTER NAV I GAT I ON AND TAR GET UPDATES FOR T L I ---

A, AN I U  NAV I GA T I ON UPDATE W I LL BE PERFORMED FOR THE FOLLOW I NG S I TUAT I ONS.  THE UPDATE W I LL  BE 
T I METAGGED PR I OR TO LOS OF THE LAST S i ll:. PR I OR TO TBo I N I T I A T I ON ,  

1 o  WHERE A N  I U  ACCE LEROMETER FA I L  OCCURRED P R I OR T O  EARTH ORl:J I T  I NSERT I ON •  

2 o  FOR A F I RST O R  SECOND T L I  OPPORTUN I T Y  WHERE MSFN VERSUS I U  D I FFERENCE 
V I OLATES ANY OF THE  FOLLOWI NG---

AT GET = 5o M I N--- DOWNRANGE POS I T I ON GREAT ER THAN +/- 87801  FT 
SEMI -MAJOR GREATER THAN +/- 3 o 1  NM 
CROSSRANGE VELOC I TY GREATER THAN +/- 1 o  F PS 

AT GET = 1 HR 45 M I N--- DOWNRANGE P OS I T I ON GREATER THAN +/- 1 8 l4b8 
SEMI -MAJOR A X I S  GREATER THAN +/- 3 o 5  NM 
CROSSRANGE VELOC I TY G�EATER THAN +/- l o  FPS 

B o  THERE W I LL l:JE N O  I U  TARGET UPDATES FOR E I THER T L I  OPPORTUN I TY ,  

5-30 RESERVED 

5-31 RESERVED 

5-32 THE MAX I MUM ALLOWABLE M I SAL I GNMENT RATES B I::.T WI::.I::.N THI::. lU AND l MU ARE U o 6  DEu/HR I ! U I  AND l o S  
DEG/HR I l f� U )  o 

5-33 RESERVED 

5-34 D I SPERSED TLl C /o---

PRED ICTED  DELTA V CAPAB I L I TY I CSM ALONE I AFTER TD&E AND DOCKED SPS M I UCOURSE---

Ao  GREAT ER THAN 5500  FPS - CONT I NUE M I SS ION 

B a  LESS THAN 5 500  F PS  - EXECUTE EARTH ORB I T  ALTERNATE 

M I SS I ON REV DATE SEC T I ON 

APOLLO 14 FNL l l / l /7 0  T RAJEC TORY 
AND GU I DANCE 

GROUP 

EARTH ORB I T  
AND T L I  

PAGE 



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 5 TRAJECTORY AND GUI DANCE 

5 -3 5 D I FFERENCE I N  CMC AND I U  P LATFORM VELOC I TY COMPONENTS OR TOTAL VELOC I T Y AT I NSER T I ON---

A, V I OL A T I ON OF ANY OF THE FOLLOW I NG MEANS T L I  IS NO-GO---

DELTA XDOT I S  GREATER THAN + /- 3� FPS 

DELTA YDOT IS  GREATER THAN + / - 7 3  FPS  

DELTA  ZOOT  IS  GREATER THAN + / - 8 7  FPS  

DELTA  VT  I S  GREATER THAN + / - 3 4  FPS 

Be  V I OLAT I ON OF ANY OF THE F O L L O W I NG MEANS T L I  IS  TEMPORAR I LY NO-GO---

DELTA XDOT I S  �ETWEEN + / - 7 , 5  AND +/- 38 FPS 

DELTA Y D O T  IS  BETWEEN + 1 - 4 1  AND + / - 73 FPS 

DELTA ZOOT IS  �ETWEEN + 1 - 2 8  AND +1- 87 FPS 

DELTA VT IS  BETWEEN + / - 14 AND + / - 3 4  FPS 

NOTE 

T L I  IS NO-GO UNT I L  PARTS C AND 5- 3 6  A R E  
D E T E R M I NE D  ( ORB I TAL PARAMETER D�C I S I UNS l •  

C o  V I OLAT I ON OF ANY O F  THE FOLLOW I NG ORB I TAL DEC I S I ON PARAMET ERS A T  G E T  = l HR 4 5  M I N  MEANS 
T L I  I S  NO-GO, PARAMETERS ARE IU VERSUS M S F N o  

SEMI -MAJOR AX I S  IS  GREATER THAN + / - 3 · 2 �  NM 

CROSSRANGE VELOC I T Y  IS  GREAT ER THAN + / - 3 2  FPS 

5 - 3 6  D I FFERENCE IN MSFN AND I U  DOWNRANGE POS I T I ON < DELTA RV ) IS GREAT ER THAN + / - 1 0 5 o 1 0 0  FT  AT GET c 
56 M I N  MEANS T L I  I S  �0-GO o 

5 - 3 7  W I TH AN S- I VB GUID REF FA I L  OR AN S-I VB ACCELEROMETER FA I L  DUR I NG LAUNCH PHASE • V I OLAT I ON OF ANY 
OF THE FOLLOW I NG ORB I TAL DEC I S I ON PARAMET ERS MEANS T L I  I S  NO GO • PARAMETERS ARE CMC VERSUS MSFNo 

Ao  D I FFERENCE IN  DOWNRANGE POS I T I ON IS  GREATER THAN + I- 5 3 5 o 9 00 F EET AT GET = 56 M I N e ' 

B o  D� FFERENCE I N  SEMI MAJOR AX I S  I S  GREATER THAN + / - l l o 6 N•  M l  AT  GET = l HR 4 5  M I N •  

C o  D I FFERENCE I N  CROSSRANGE VELOC I TY I S  GREATER THAN + 1 - 7 � , 7  FPS AT GET = 1 HR  4 5  M I N o 

RULES 5 - 3 8  THROUGH 5-45 

ARE RESERVED,  

M I SS I ON R EV DATE SEC T I ON 

APOLLO 14 F NL l l / l / 7 0  TRAJECTORY 
AND GU I DANCE 

GROUP 

EARTH ORB I T  
AND TL I 

PAGE 



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 5 TRAJECTORY AND GUI DANCE 

5-46 THE CMC OR LGC W I LL bE TEMPORAR ILY  NO-GO FOR MANEUVER CONTROL FUR ANY OF THE FOLLOW I NG---

5-47 

Ao  COMPUTER  PROGRAM ALARMs---

S I NGLE OCCURRENCE - O U2 0 5 o 00 2 1 4 •  0 0 7 7 7 o  0 1 1 0 7 • 0 1 4 0 7 • 0 3 7 7 7 o 0 4 7 7 7 o  0 7 7 7 7 •  1 0 7 7 7 • 1 3 7 7 7 t  

1 4  7 7 7  

CONT I NUOUS OCCURRENCE - 2 04 3 0 t 2 0 o 0 7 o  2 0 o 1 0 o  2 1 1 0 3 •  2 1 � 0 4 o  2 1 2 0 o o 2 1 2 1 0 • 2 1 3 0 2 t 2 1 5 0 1 t  

2 1 5 0 2 • 2 1 5 2 1 •  3 1 1 0 4 •  3 1 2 0 1 • 3 1 202 t 3 1 2 0 3 • 3 1 2 0 7 . 3 1 2 1 1 

B o  CMC / ! MU A L I GNMENT 
DETERMI NAT I ON ) ,  

D I SCREPANCY I FOR HANEUVER EXECUT I ON t  MON I TOR I NG t  AND 

1 o  SEXTANT STAR CHECK--- AUTO OP T I CS POS I T I O N I NG DOES NOT PLAC� SELECTED STAR 
I N  F I ELD OF V I S I ON OF SXT e  

2 o  HOR I ZON CHeCK ERROR I S  GREAT ER THAN 4 D E G  FOR Re TROF I RE FROM EPO o 

ORb i T  

C o  LGC I ! MU A L I GNMENT D I SCREPANCY I ND I CATE B Y  GREATER  THAN 2 DEG FROM I'RED I C TED CUAS 
COOR D I NATES,  

D o  D I FFERtNCE BETWEEN CMC/LGC GROUND NAV CHECK A F T E R  A NAV  UPDATE F ROM GROUND I S---

1 o  LAT I TUDE I S  GREATER THAN o 0 2  OEGo  

2 o  LONG I TUDE I S  GREATER THAN o 02 DEGo  

3 o  H I S  GREATE R  THAN o 2  NM o 

SPACECRAFT T I M I NG MUST BE MA I NTA I NED W I TH I N  THE L I M I TS---

CMC I SEC ) LGC I SEC I AGS I St:.C ) 

Ao  RETROF I RE 2 --------- ---------

B o  ENTRY 2 --- ----- - ---------

c .  T L I  2 --- ------ ---------

D o  Mcc i s 2 --------- ---------

E o LO I /DOI  2 2 ---------

F o  T E l  2 2 ---------

G o  DESCENT . 5  . 3  . 3  

H o  ASCENT o 5  . 3  , 3  

l o  RENDEZVOUS o 5  o 5  , 5  

J o  SXT TRACK I NG · 5  --- - ----- ---------

RULES 5-48 THRU 5-55 ARE R ESERVED o 

M I SS I ON R EV DATE SEC T I ON 

A POLLO 14 FNL 1 1 / 1 /70  TRAJECTORY 
AND GU I DANCE 

GROUP 

MANeUVERS 

PAGE 
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R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 5 TRAJECTORY AND GUI DANCE 

APOLLO 1 4  FNL 1 1 / 1 / 70 TRAJECTORY TRANSL.UNAR 

5-56 RESERVED 

5-57 TRANSLUNAR MCC EXECUT I ON CR I TER I A  

A o  SPS MCC 1 S  SHOULD B E  GREATER THAN 3 SEC, 

Bo MCC 2 AND 4 ARE P R E F E R R E D  E X E CU T I ON PO ! NlS o  

c .  CONS I DER I NG THE ABOVE t F I RST 
PROH I B I T I VE .  

D o  I F  THE NOM I NAL. M I SS I ON DES I GN 
EXECUTED TO AVO I D  MCC 3 WHEN 

Eo FOR A NOM I NAL HYBR I D  M I SS I ON •  

5-58 RESERVED 

M l DCOURSE W I LL 

I S  FREE RETURN t  
FEAS I BLE •  

T HE  MANEUVER TO 

5-59 LO I SHALL BE TARGETED W I TH I N  THESE CONSTRA I NTS---

BE  DELAYED UNT I L  MCC 2 I F  COST I S  NOT 

A NON-FReE MCC � OF 3 SEC SPS W I LL BE 

GO NON-FREE 1-<ETURN W I L.L B E  EXt.CUH.D A T  MCC � .  

A•  THE PER I CYNT H I ON OF THE APPROACH HYPERBOLA WILL. BE MA I NT A I NED W I TH I N  +/- 10 N oM o  OF HP -
TARGET • 

B o  T H E  ALT I TUDE O F  THE  NUDE < BETWEEN T H E  APPROACH HYPERBO�A AND  T H E  DES I RED LPU ) W I L� BE 
MA I N TA I NED BETWEEN -10 AND + l 5  N eM o  UF HP TARGET•  

5-60 A 1 1 G0 1 1  FUR LOI  R E�U I R ES THE FOLLOW I NG---

Ao  COMM I TMENT T O  LEAST 4 HRS I N  LPO - \ PROV I DES  ONE REV OF T RACK AFT ER LOI FOR CALCULAT I ON OF 
TE I I ,  

B o  ADE�UATE FUEL REMA I N I NG FOR SUBSE�UENT  LUNAR ORB I T  OPERA T I UNS o  ( M I N I MUM I S  T E l  A ND  TEC 
MCC 1 S l  

M I SS I ON R EV DATE SEC T I ON 

APbLLU 14 FNL 1 1 / 1 /70 TRAJECTORY 
AND GU I DANCE 

GROUP 

MANEUVERS 
COAST 

PAGE 



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 5 T RAJECT ORY AND GU I DANCE 

5•6 1 PREMATURE 1.01 SHUTDOWN FOR SPS PROBI.EMS ( 1.0 1  ABORT MODES I 

A o  SHU T D OWN I N  MODE l R E G I ON • 

l o  EXECUTE A DPS 2 H R  D I RECT ABOR T FOR 

1.0 1 BURN T I ME FROM £ T0 21_ S E C o  

1.0 1 D E I. T A  V F R O M  0 TO 2 3 8  

2 o  EXECU T E  A DPS 3 0  M I N  D I R E C T  ABORT FOR 

1.0 1 BURN T I ME F ROM 33 SEC TO 1 + 1 5  

1. 0 1  D E I. T A  V FROM 2 3 8  TO 5 4 5  

3 o  EXECU T E  A DPS T O  DEPI.ET I ON 30•M I N  D I RECT ABORT FOI.I.OWED B Y  A SUPPI.E MENtARY 
APS BURN 2 HRS I.ATER 

1. 0 1  BURN T I ME FROM 1+15 T O  1 + 3 9  

1.01 D E I. T A  V FROM 5 4 5  T O  7 2 5  

B e  SHUTDOWN I N  MODE I I  R E G I ON • EXECUTE A D P S  2• 1 MPUI.SE C I RCUMI.UNAR ABOR T o  

1.0 1 BURN T I ME FROM 1 + 3 9  T O  2 + 4 1  

1.01 D E I. T A  V F ROM 7 2 5  T O  1 20 2  

C o  SHUTDOWN I N  MODE I l l  R EG I ON • EXECUT E T E l  ( SPS OR D P S I A T  NEXT OPPO R T UN I T Y O R  I N I T I A T E  AN 
A I. T E R N A T E  M I SS I O N o  

1.0 1 BURN T I ME FROM 2 + 4 1  T O  6+07 

1.01 DEI.TA V FROM 1 2 02 T O  2986 

NOTE••• 

l o  Al.l. ABORT MANEUVERS ARE MCC•H T A RG E T E D  EXCEPT FOR T H E  DPS 30•M I N  ABORT WH I CH IS T A KEN 
FROM T H E  CREW CHART 

2 o  CONTROl. I. I M I T S APPI.Y A S  FOI.I.OWS••• 

1.0 ! D E L T A  TB 

0 - 3 3  SEC 

3 3  SEC•3+20 

3+20 - C /0 

LO ! D EI. T A  V 

0 - ?-38 

2 3 8  - 1 5 1 3  

1 5 1 3 - 2 9 8 6  

5·62 IF T HE SPS F A I I.S A T  I GN I T I ON·--

I. I M I T S  

T I GH T  

I.OOSE 

T I GH T  

A e  MCC • R E SCHEDUI.E MCC FOR F I. Y B Y  TRAJECTOR Y  W I T H DPS/SM•RCS E X ECU T I ONe 

B e  1.01 - EXECUTE ABORT MANEUV E R  W I TH OPS /SM•R C S o  

C o  D O l  - EX ECU T E  GROUND COMPU T E D  T E l  W I T H D P S  A S  SOON A S  P R AC T I CA I. o  

RUI.ES 5•63 T H ROUGH 5•75 
ARE RESER V ED • 

M I SS I ON R EV D A T E  SEC T I O N  

APOI.I.O 1 4  FNI. 1 1 / l / 7 0  TRA JEC T ORY 
AND GU I DANCE 

GROUP 

MAN EUVERS 
COAST 

PAGE 



R I T EM 

NASA - Manned Spacecraft Cente r 

M I S S I O N  R U L E S  

SEC T I ON 5 TRAJECTORY AND GU I DANCE 

5-76 THE DOl MANEUVER W I LL BE TARGETED TO ACH I EVE A 5 0 K  FT PER I CYNTH IAN  AT PD I •  

5 - 7 7  A 1 1 GO ' '  FOR DO l  REUU I R ES COMM I TMENT T O  AT LEAST 4 HRS IN LU�AR OR� ! T o  

( NOT E--- T H I S  P ROV I DES ONE FULL MEV O F  TRACK AF TER  DO l FOR CALCULAT I U� O F  T E i o l  

5-78 AFTER AOS t FOLLOW I NG DOl t EXECU T I ON OF TH� bA I LOUT AbOR T MAN�UVER W I LL bt R�COMMtNDtD I F  
I NCOM I NG MSFN RADAR DATA I N D I CATES A CLOSEST APPROACH ALT I TUDE � F  tUUAL T O  U R  LtSS THAN l o U  N oM o  
ABOVE THE  LUNAR TERRA I N •  

NOTE 

1 •  THE PER I CYNTH I ON ALT I TUDE WH I CH CORRESPONDS TO 
l e O  NoM• CLOSEST APPROACH IS 3 • 6  N • M •  

2 o  THE VALUE O F  DOPPLER RES I DUALS AT AOS WH ICH  
CORRESPONDS TO  TH I S  PtR I CYNTH I ON I S  -32 CYCLES 
PER  SECONDo 

RULES 5-79 THROUGH 5-60 
ARE RESERVED• 

M I SS I ON REV DATE SEC T I ON 

APOLLO 14 FNL 1 1 / 1 / 7 0  TRAJECTORY 
GUI DANCE 

GROUP 

LUNAR ORB I T  

PAGE 
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R ! T E  
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S 

SEC T I ON 5 TRAJECTORY AND GUI DANCE 

5-81 PR I OR TO UNDOCK I NG •  CSM MANEUVERS W I LL BE SCHEDULED ASAP TO CORRECT THE FOLLOW ING  S I TUA T I ONS---

A o  M I SS D I STANCE OVER T H E  LLS GREATER THAN O o 5  DEG OUT OF  P LANEo  

B o  DEV I A T I ON I N  APPROACH AZ IMUTH GREATER THAN +/- 2 DcG FROM THE NOM I NAL o  

C o CURRENT P ER I CYNT H I ON ALT I TUDE LESS THAN 30000 F l o  

D o  PRED I CTED A L T I TUDE AT P O l  I GN I T ION LESS THAN 30000 F T  OR GREATER THAN 70000 F T o  
( PRED ICT I ONS W I LL B E  B I ASED US ING EXPECT ED/CALCULAT ED  WORST CASE PROPOGAT ION  ERRORS l o  

NOTE 

WHEN POSS I BLE ANY REQU I RED MANEUVER ( S l  WOULD bE 
SCHEDULED  SHORTLY AFTER CREW WAKE-UP ON POI DAY o 

5-82 AN UPDATE TO THE LLS W I LL BE PROV I DED THE CREW DUR I NG PD I TO  CORRECT ANY DOWNRANGE ERRORS THAT 
HAVE ACCUMULATED I N  THE LGC EST I MATE  OF POS I T I ON PROV I D I NG THIS UPDATE IS  NO LESS THAN 1000 F l o  
NOR MORE T HAN 35 o000 F l o  

5-83 THE C I RCULAR I ZAT I ON MANEUVER W I LL BE T ARGETED TO ACH I EVE A 60 N o M o  C I RCULAR ORb i T AT RENDELVOUS o 

5-84 THE PREM I SS I ON LLS POS I T I ON W I LL BE UPDATED I F  THE LLS SXT  S I GHT I NGS CHANGE BY---

A o  F R A  MAURO 

l o  DELTA H LESS THAN 2000 F l o  

2 o  DELTA LAT I TUDE L ESS T HAN 6000 F l o  

3 o  DELTA LONG I TUDE LESS THAN 2 000 F T o  

5-85 ALLOWABLE M I SAL I GNMENTS AT PO l  ARE O o 6  DEG ABOUT THE X AND Y AXES o I F  THE SECOND P52 AL I GNMENT 
D�TECTS DR I F T  RATES I ND ICAT I VE OF GREATER M I SA L I GNMENT • POI W I LL B E  S L I PPED ONE REVo 

RULES 5-86 THROUGH 5-88 ARE RESERVEDo 

M I S S I ON REV DATE SEC T I ON 

APOLLO l '  F NL  l l /l /7 C  TRAJECTORY AND 
GU I DANCE 

GROUP PAGE 

DESCENT 
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R I TEM 

5-89 

5-90 

LR 

A•  

Bo  

c.  

DATA 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 5 TRAJECTORY ANO GU I DANCE 

IS �EUU I RED FOR LAND I NG--NO LR DATA BY lOK FT -ABORT,  

LR CONVERGENCE ! AL T I TUDE ONLY I - DATA NOT B E I NG ACCEPTED  OR CONVERG I NG FOLLOW I NG LOCKON FOR 
6 0  SECONDS - ABORT , 

L�  DATA  ACCEI'TtD AND CONVERGt:D CONT I NUOUS TO P-64 - CONT I NUE M I S S I ON 
I N  P-64• 

LR DATA ACCEPTE.D AND CONVERGED W I TH SUBSEUUENT DROPOUT - CONT I NUt:. TO 

l •  LAND I NG RADAR REGAI NED I N  P-64•  

I F  L.OSS 

P-64• 

I A I  DELTA H LESS THAN l OOOFT  BETWEEN PGNS AND L. R  - CON T I NUE M I S S I ON•  

OF LOCK OCCURS 

1 � 1  DELTA H GREATER THAN 1000  F T  BETWEEN PGNS AND LR - ATTEMPT MANUAL LAND ING I N  AGS• 

2 o  L R  NOT REGA I NED AT P-64 - ABORT o  

D o  LATE L R  LOCKON W I TH DATA B E I NG I NCORPORATED AND CONVERG I NG - CONT I NUE TO  P-64 o 

A o 

1 .  DELTA H LESS THAN 1000 FT  BETWEEN PGNS AND L R  - CONT I NUE  M I SS ION o 

2 o  DELTA H GREATER THAN 1000  F T  BETWEEN PGNS AND LR  - ATTEMPT MANUAL LAND I NG I N  
AGS o 

POWERED DESCENT W I LL BE TERM I NATED FOR---

1 1  PGNS ALT I TUDE LESS THAN 22 t 000  F EET AND PNGS NAV IGAT I ON ERRORS t CONF I RMED BY 
MSFN OR DOPPLER RESI DUALS t THAT CAUSE THE AGS-I'GNS RAD IAL.  VELOC I TY 
D I FFERENCE TO EXCEED M I NUS 1 0  FPS t PR IOR TO LAND I NG RADAR AL T I TUDE 
I NCORPORAT I ON AND CONVERGENCE lA M I NUS VELOC I T Y  D I FFERENCE I ND I CATES THAT 
THE AGS TRAJECTORY I S  LOWER THAN THE PNGS TRAJECTOR Y i o 

2 •  PNGS NAV I GAT I ON ERRORS t  CONF I RMED B Y  MSFN O R  DOPPLER RES I DUALS • THAT RESULT 
IN THE FOLLOW ING AGS-PNGS VELOC I TY D I FF ERENCES---

DELTA X DOT I DCWNRANGE I GKEATER THAN +/- 45 FPS 
DELTA Y DOT I CROSSRANGE I GREATER THAN +1- 90 F PS 
DELTA Z DOT I RAD IAL I GREATER THAN +1- 35 FPS 

31 PGNS ALT I TUDE LESS THAN 1 8 t 000  F EET ANO PNGS NAV I GAT I ON ERRORS t  CONF IRMED BY 
DOPPLER BUT NOT BY AGS t CAUSE THE MSFN-PGNS RAD I AL VELOC I TY D I FFERENCE TO 
EXCEED M INUS ZO FPS P R I OR TO LAND ING RADAR ALT I TUDE I NCORPORAT I ON AND 
CONVERGENCE ,  

4 0  PNGS NAV I GAT I ON ERRORS CONF I RMED B Y  DOPPLER RES I DUALS B U T  NOT BY AGS t THAT 
RESULT IN THE FOLLOW I NG MSFN-PNGS VELOC I TY D I FFERENCES---

DELTA Y DOT I CROSSRANGE I GREATER THAN +/- 2 00 FPSo  
DELTA Z DOT  I RAD IAL I GREATER THAN +!- 3 5  FPS,  

NOTE---RULES 2 AND 4 ARE I NDEPENDENT OF ANY T YPE  OF  LAND I NG RADAR UPDAT E •  FOR 
RULES 1 AND 2 t  SWI TCHOVER TO AGS W I L L  BE PERFORMED•  

5 1  COMMANDED THRUST I NCREAS I NG P R I OR TO  THROTTLE  DOWN OR P63  TGO=BO SEC,  

6o  RESERVED 

7 ,  N O  THROTTLE RECOVERY B Y  P63/&64 PROGRAM SW I TCH P LUS 1 5  SEC• 

So FAI LURE TO ACHIEVE FTP BY NOM I NAL. T IG +31  SEC• ( ABORT A T  GTC D I VERGENCE ) ,  

9 •  FAI LURE TO ENTER P 6 4  WHEN TGO EQUALS 60  SECONDS•  

1 0 o  THE  FOLLOW I NG PNGS ALARMS---20105 t 00214 t  2043 0 t  2 060 7 t  2 l l03 t O l 10 7 t  2 1 204 t  
2 1 3 0 2 t  2 1 5 0 1 t  0 0402  I CONT I NU I NG l • 

B o  POWERED DESCENT MANEUVER W I L L  BE TERM I NATED AND AN  ABORT REQUESTED I F  THE  T IME  B I ASED DPS  
ABORT BOUNDARY I S  V IOLATED•  

5-91  AN  ABORT W I LL. NOT  BE REQUESTED FOR A PNGS FAI LURE AFTER  A PNGS I ND I CA T I ON THAT  THE  H IGH GATE  
TARGET I NG COND I T I ONS HAVE BEEN ACH I EVED•  

M I S S I ON REV DATE SEC T I ON 

APOLLO 14 FNL 1 1 / 1 /70  TRAJECTORY AND 
GU I DANCE 

GROUP PAGE 

D ESCENT 



R I T EM 
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RULES 

NASA - Manned Spacec raft C ente r 

M I S S I O N  R U L E S  

SECT I ON 5 TRAJECTORY AND GU I DANCE 

5 •92 THROUGH 5•100 ARE RESERVED. 

M I SS I ON R EV DATE SEC T I ON GROUP 

APOLLO 14 FNL l l / l / 7 0  TRAJEC TORY AND DESCENT 
GU I DANCE 

PAGE 
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R I T EM 
__ , ____ _ 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT ION 5 TRAJECT ORY AND GUI DANCE 

5- 10 1  LM L I FTOFF W I LL BE DELAYeD ON� REVOLUT I ON RATHER THAN ACC�PT I NG A S L I P  IN NOM I NAL L I FTOFF T I M� 
GREATER THAN 

Ao  J..2_ SECONDS FOR THE SHORT RNDZ. T ECHN l \.lUE  

B o  ,..2£_ SECONDS FOR  THE COEL L I P T I C  SE\.lUENCE RNDZ 

5 � 1 0 2  FO��OW I NG A DESCENT ABORT • GU IDANCE SW I TCHOVER TO AGS W l � �  8� P�RFORM�D FoR�--

Ao  THE FO�LOW I NG PGNS ALARMS--- 20 10 5 •  C02 1 4 t  20430 t l0607 t 2 1 1 0 3 • 0 1 1 0 7 •  2 1 2 04 •  2 1 30� t A�D 
2 1 5 0 1  

B o  P GNS NAV I GAT I ON ERRORS THAT R ESULT I N---

1 •  AGS PRED ICTED I NSER T I ON HP �ESS THAN 40 t 000 F E E T o  

2 o  AuS PRED I C T ED INS�R T I ON H A  GREATER THAN TARGET VA�UE P�US 4 0  NAUT ICAL MI LES o  

3 o  AGS PRED I CTED I NS�R T I ON WEDGE ANGLe GREATER THAN 1 o 0  DEGREE .  

5-103  DUR I NG ASCENT • GU I DANCE SW I TCHOVER TO  AGS  W I LL BE P ERFORMED FOR--� 

A o  T H E  FOLLOW I NG PGNS ALARMS--- �0105 t 002 1 4 t  �043 0 t  �0607 t � 1 1 0� • U1 107 t � 1 2 04 t  2 1 302 t AND 
2 1 501 

Bo PNGS NAV I GAT I ON ERROR� '"  CONF I RMED BY AGS RES I DUALS • THAT R ESULT I N  T HE FOLLOW I �C. MSFN-PNG.S 
VELOC I TY D I FFERENCES-�-

DELTA X DOT ! DOWNRANGE !  GREATER THAN +/� 24 FPS 

DEL�A Y DOT ! CROSSRANGE l 6REAT�R THAN +/- 90 FPS I COELL I PT IC SEWUENC� RENDEZVOUS ) 
GREATER THAN +/- 45 FPS ! SHOR T RENDEZVOUS ) 

DELTA Z DOT ! RAD I A L )  GREATER THAN +/- 37 FPS 

C o  PGNS NAV I GAT ION ERRORS T HAT RESULT I N---

1 o  AGS PRED I C T ED I NSER T I ON H P  LESS THAN 40 t 000 F � E T •  

2 o  AC.S PRED I C TED I NSERT ION HA GREAT ER THAN TANC.ET VALU� PLUS 40  NAUT ICA� MI LESo  

3 0  AGS PRED I CTED I NSERT I ON WEDGE ANGLES GREATER THAN 1 o0  DEC.REE ( COE� � I PT I C  
SEWUENCE RENDEZVOUS ) GREATER THAN O o 5  DEG ! SHORT RENDEZVOUS ! 

D o I F  MSFN NOT VAL I D  DUR I N6 ASCENT THE FOLLOW I NG DOPPLER RES I DUA�S W I �� B� USED TO CONF IRM 
SWI TCHOVER-�-

1 o  AGS - PGNS DELTA X DOT ! DOWNRANGE ! GREATER THAN +/- 2 4  FPS AND DOPP LER -
PGNS RESI DUAL GREATER THAN 10 FPSo  

2 •  AGS - PGNS DE : . TA Z DOT ! RAD I AL )  GREATER THAN +/- 3 7  FPS  AND DOPPL�R - PGNS 
RES I DUAL uREATER THAN 33  FPSo 

M I SS I ON REV DATE SEC T ION  

- APOLLO l 4  FNL 1 1 / 1 /70  T RAJECT ORY AND 
GU I DANCE 

GROUP PAGE 
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R I TEM 
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5-104 

5-105  

NASA - Ma n ned Spacec raft Ce nte r 

M I S S I O N  R U L E S  

SECT ION 5 TRAJECTORY AND GUI DANCE 

DUR I NG ASCENT t THE AGS W I LL BE DECLARED NO-GO FOR CONF I RMED AGS NAV I GAT I ON 
IN---

A• PGNS PRED I C TED  I NSER T I ON HP LESS T HAN 30 t 000  F T o  

s .  PGNS PRED I C TED  I NSER T I ON HA GREATER THAN TARGET VALUE PLUS 40 N o M o  

c .  PuNS PRED I C T ED I NSERT I ON WEDGE ANGLE GREATE:.R T HAN 1 o 0  DI:.'-'REE 
RENDEZVOUS ) GREATER THAN Oo5  DEG ! SHORT RENDEZVOUS ) 

THE GROUND W I L L  NOT REQUEST SWI TCHOVER AFTER AGS TGO LESS THAN 30 SEC•  

RULES 5-106  THRU 5-1 1 0  ARE RESERVED•  

M I SS I ON REV DATE SEC T I ON  GROUP PAGE 

APOLLO 14 FNL l l / l /7 0  TRAJECTORY AND ASCENT 
GU I DANCE 5-l!i 

ERRORS THAT RESULT 

t cOEL U P T I C  SEI.lUENCE 



R I T EM 

NASA - Manned Spacecraft C ent e r  

M I S S I O N  R U L E S  

S E C T I ON 5 T RA J E C T O R Y  AND G U I DANCE 

5 - 1 1 1  T H E  PGNS I S  P R I ME FOR E I T H E R  T H E  SHORT RNDZ I T P I  O N L Y ! OR T H E  C O E LL I P T I C  S�UUENCE I C S i o C D H t A N D  
T P i l  MANEUVER COMPUTA T I ON / E X � CU T I ON W I T H T H E  A G S  AS BACKUP U T I L I Z I NG T H E  ACC� P T E D  SOLUT I ON •  T H E  
AV A I L A B L E  SOLU T I ON S  F O R  T Ht S �  MANEUV E R I S l  A R E • l i N OROtR OF P R I OR I T Y !  P G N S o AGS o C M( t A N O  C H AR T S •  

A o  T H E  F O L L O W I NG VOT I NG LOG I C  W I L L B E  O B S E R V E D  FOR A L L  MANEUVERs---

1 o  I F  V HF AND RR A G R E � S  - V O T E  2 OUT OF I SOURC�S A N D  E X E C U T E  T H E  P R I OR I T Y 
SOLU T I OI'I 

2 .  I F  VHF AND R R  D I SAGRE E - MSFN W I L L  B E  U T I L i l �O T O  I SOLA T E  T H E  F A I LE D  S Y S T EM 

B o  AGR E E M E N T  B E T WE E I'I SOURCES I S  DEF I N E D  AS---

1 o  SHO R T  R NDZ - T P I --- 2 _ _ F P S  I N  llE L T A  VX o 7 F P S  I N  D E L TA V Y o _:!_ F PS I N  D E L TA VZ 

! NO T E --- LM B I A SES OF + l  F P S  IN D E L T A  V X A�D -2 F P S  I N  D E L T A  VZ W I L L BE 

APPL I ED T O  T H E  LM SOL U T I ON F O R  C OMPAR I SON W I T H T H E  CSM SOLU T I ON !  

2 o  COE L L I P T ! C  S E UU E NC E  RNDZ 

A. C S I  - I F P S  I N  D E L T A  V X  

B o  CDH - 2 F P S  I N  D E L T A  VX o 6 F P S  I N  D E L T A V Z  

C o  T P I  - 2 F P S  I N  D E L T A  VX o 5 F P S  I N  D E L T A  V Y o  6 F P S  I N  D E L T A  V l  

C o  T H �  C�( SOLUT I ON FOR THE P L A N E  CHANGE M A N E U V E R  W I L L � LWAYS B E  E X t C U T t U  I f  GR � A T � R  T H AN � 
F P S . 

5 - 1 1 2  L I F T O F F  W I LL BE COM P U T E D  TO SAT I S F Y  T H E  F O L LOW I N G  C O N S T R A I NT S---

A o  SHORT 1-<NDZ 

1 o  THE D E L T A  H A T  T P I  W I L L BE 1 5  N M o  

2 .  T H E  D E L T A  e A T  T P I  W I L L B E  + 1 o 6 9 D E G o  

l o  T P I  W I L L OCCUR J ij  AF T E R  I NS E R T I ON 

4 ,  T H E  W E DG E  A N G L E  A T  l N S E R f l ON W I L L B E  Z E RO D E G� E E S o  

B •  C O E L L I P T I C  S E U U E N C E  R N D Z o  

1 ,  T H E  D E L T A  H A T  T P I  W I L L B E  1 5  NM o 

2 o  T H E  NOM I NAL E L E V A T I ON A N G L E  1 2 6 o 6 )  D E G  W I L L OCCUR 1 6  M I N  P R I OR T O  SUNR I SE •  

3 o  T H E  CDH MANEUVER W I L L  B E  APPROX I MA T E L Y  Z E R O  D E L TA V 

5 - 1 1 1  COE L L I P T I C  S E u U E N C E  RNDZ E X ECUT I ON SHA L L • W H E R E  POSS I B L E • O B S E K V E  T HE FO�LOW I NG CON S TRA I N T S--

A o  T H E  A C T U AL D E L T A  H MAY B E  SL I PP E D  .;{- 5 N M o  F ROM 1 5  N M o  

B •  T P I  M A Y  OCCUR NO E AR L I ER THAN 3 1  M I N •  PR I OR T O  SUNR I SE 

C •  T H E  D E L T A  T B E T W E E N  CDH AND T P I  MUST B E  G R E A T E R  T HAN 1 0  M I N e 

M I S S I ON R EV D A T E  SEC T I ON 

APOLLO 14 F N L  1 1 / 1 / 7 0  T RAJECT ORY 
G U I DANCE 

GROUP 

R E N D E Z VOUS 

PAGE 

!i - 1 6  



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 5 TRAJECTORY ANO GU I OANCE 

5-1 14  THE ' BA I LOUT ' MANEUVER TO T H A N S F E H  F ROM THE SHORT HNDZ TECHN I UU� TO THE CUELL I P T I C  S�UUtNCE RNUZ 
W I L L  HE EXECUTED I F---

A o  THE DELTA V G  OF THE T WEAK MANEUVER BECOMES GREATER T HAN 6 0  FPS . 

B e  EXECU T I ON O F  THE T WEAK WOULD RESULT  I N  A L M  PER I LUNE OF LESS THAN 5 NM• 

5-1 1 5  TWO I NO�PEND�NT METHODS OF RNOZ NAV I GAT I ON ARE �EUU I RED TO COMM I T  TO THE SHORT RNDZ • THE 
ACCEPTABLE RNDZ NAV I GA T I ON TECHNI QUES ARE 

1 o  LGC AND RNDZ RADAR 

2 .  AEA AND RNDZ RADAR 

3 .  AEA o Vf'FEMS ' LM COAS AND CSM L I GHT 

4. CMC o SEX TANT o AND LM L I GHT 

5 .  CMC o VHFeMc • SEXTANT • AND REFLECTED 

b .  CMC o VHFCMC ' CSM COAS o  AND LM L I GHT 

7 .  "'"' '  Vt-FC.NIC. _ ' C S M  COAS o  AND RE F L ECT ED 

R U L E S  5-1 1 6  THROUGH 5-120 
ARE RESERVED.  

M I SS I ON REV DATE SEC T I ON 

A POLLO 14 FNL l l / l /70 TRAJECTORY 
GU I DANCE 

SUNL I GHT 

SUN L I GHT 

GROUP PAGE 

RENDEZVOUS 
5-17  



R I T E M  

5 - 1 2 1  l<E S E R VE D  

5-1 2 2  RE S E R V E D  

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S EC T I ON 5 T RA J E C T O R Y  AND GU I DANCE 

5 - 1 2 3  TEC M C C  FOR LAN D I N G A R E A  CONT ROL---

Ao P R I OR T O  E I -2 4  HKS---W I L L  e E  E X E C U T E D  FOR R EC O V E R Y  ACCESS V I OL A T I ONS • UNACC EP T AB L E  W E A T H E K  
A T  ! P t  O R  I F  T H E R E  I S  A N Y  L A N D  M A S S  I N  T H E  G+N EMS t OR CONS T A N T  G L AN D I NG A R E A S  OK I F  A 
S I G N I F I C ANT LANO MASS I S  I N  ANY O T HE R  PORT I ON OF T H E  U P E RA l i ONAL FOO T P R I NT , 

B o  A F T E R  E l - 2 4  HRS--- W I L L  NOT B E  E X E C U T E D •  

5 - 1 2 4  R E S E R V E D  

5 - 1 2 5  BACKUP E N T R Y  I S  CONS T RA I N E D  AS F O L L OWS---

A o  T H E  CONS T A N T  G E N T R Y  M U S T  F A L L  B E T W E E N  3 AND 5 G 1 S o  

B o  EMS R ANG I NG W I LL NOT B E  AT T E M P T ED UNT I L  V I S  LESS T H A N  2 5 5 0 0  F P S o  

5-1 2 6  W E A T H E R  AV O I D ANCE w rT H  AERODYNAM I C  L I F T W I LL N O T  B E  A T T E MP T E D U N L E S S  T H E  G ' N  I S  OPE RAT I ONAL • O H  

EMS- I ND I CA T E D  V E LOC I T Y  I S  L E S S  T H A N  2 5 5 0 0  F P S o  

M I S S I ON R E V  D A T E  S EC T I O N  

APOLLO 14 FNL 1 1 / 1 / 70 T R A J E C T O R Y  A N D  
GU I DANC E 

GROUP 

T RA N S E A R T H  
E N T R Y  

PAGE 



R ! TEf 
- · ---- t 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 5 TRAJEC TORY AND GU I DANCE 

5-12  PRtDI CTED E N T R Y  CORR I DOR V I OLAT I ON AFTEK THE LAST MCC  OPPORTUNI TY---

A ,  UNDERSHOOT L I NE EXCEEDED--- GROUND ADV I SE CREW T O  FLY FULL L I F T  UNT I L  P EAK G I S  PASSED t 
THEN FLY G&No 

B. OVERSHOOT L I N E  EXCEtDED---GROUND ADV I SE CREW TO FLY NEGAT I VE L I F T  TO 2 G 1 S  FOLLOWED BY 4 G 
CONS TANT ENTRYo  

5-12E  RESERVED 

5-12' RESERVED 

5-BC THE  G&N IS NO-GO llUR I NG ENTRY I F---

A, P65  VALUE OF VL D I FFERS FROM THE 

s .  P65  VALUE OF DL D I FFERS FROM THE 

c .  CAUSES  TRAJECTOI<Y TO V I OLATE THE 

Do CAUSES  TRAJECTORY TO V I OLATE THE 

GROUND COMPUTED L I M !  TS 

GROUND COMPUTED L l M l TS o  

OFFSET L I M I TS I SKI P )  ON EMS SCROLL• 

ONSET  L I M I TS I G )  O N  EMS SCROLL •  

E o  I F  THE G&N T R I M  A T T I TUDES AT Cl'-1/ SM SEP  D I FFER FROM THE HOR I ZON MON I TOR A T T I TUDE BY 
THAN 5 

F o  I F  THE  

Go  IF  THE 

DE::G •  

G&N T R I M  A T T I TUDES AT o 05 G D I FFERS FROM 

CMC F A I LS TO SEWUENCE FROM P63 TO P64 AT 

M I S S I ON REV DATE SEC T I ON 

APOLLO 14 FNL 1 1 / 1 /70  TRAJECTORY AND 
GUI DANCE 

THe GROUND VALUES BY 

RET .05 G +/- 5 SEC,  

GROUP PAGE 

TRANSEARTH 
ENTRY 

GRtATER THAN 5 

GREATER 

DEG•  



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 5 TRAJEC TORY AND GUI DANCE 

5-1 3 1  T E l  ABORTS AND RES I DUAL TR I MM I NG P H I LOSOPHYo  

A• IN GENtRAL ONC� THE SPS HAS B�EN I G N I TED • THE MANEUVER W I LL B� COMPL�TED W I TH THE SPS 
ENG I N E •  TH I S  I MPL I ES THAT THERE W I L L  BE NO MANUAL SHUTDOWNS AND AS MANY RESTARTS AS 
NECESSARY TO  COMPLETE THE TE l MANEUVER, WUANT I T I ES F U R  THE  DELTA V RULES L I STED BELOW FOR 
P REMATURE SHUTDOWNS ARE GU IDL I NES FOR USE OF RCS PROPELLANT o  

l o  NU SP5 I GN l T ! ON- DO NOT ATTEMPT A MANUAL RESTAR T , SL I P  1 Rt.V AND DO 
MALFUNC T I ON PROCEDURES• 

2 o  AFTER SPS I GN I T I ON •  THERE W I LL B E  N O  MANUAL SPS SHUTDUWNo 

3 o  FOR PREMATURE SHUTDOWN---

l A !  T E l  DtLTA V REMA I N I NG GREAT ER THAN THE RCS DELTA V CAPAB I L I TY M I NUS 20 FPS -
RESTA�T SPS AND COMPLETE THE  TARGETED BURNa  NO T R ! M o  

1 6 1  T E l  JELTA V REMA I N I NG LESS THAN THE RCS DELTA V CAPAB I L I T Y  M I NU5  2 0  FPS t BuT 
GREATEN THAN 5 FPS - RCS +X OR SPS MAY BE USED TO COMPLETt  THE TARGETED BURN 
BASED UPON CREW JuDGEMENT o  NO T R I M ,  

I C J  RES I DUAL LESS THAN o F P S  - T R I M  X AND Z o  

NOTE--- T H I S  RuLE ALSO APP L I ES FOR A D P S  T E l  W I TH N O  OPERA T IONAL SPS FOR 6ACKUPo  

B o  PREMATuRE DPS  TE l  SHUTDOWN W I TH AN OPERA T I ONAL SPS AS BACKUP ,  

1 o  N O  DPS I GN I T I ON - SL I P  l REV AND DO MALFuNC T I ON PROCEDuR�S AND R ETARGET 
US I NG DPS OR SPSo 

2 o  FOR A PREMATURE SHUTDOWN I N  THE MODE I l l  REG I ON I AC�!VtD T � l  DELTA V L ESS 
THAN 1 700 FPS/PRE-ABORT PER I OD LESS THAN 15 HR I - TARGET THE  SPS FOR T HE 
NEXT T E ! o 

3 o  FOR A PREMATURE SHUTDOWN I N .  THE MODE I REG I ON ! AC H I EVED T E l  DELTA V GREATER 
THAN 1700 FPS J - TARGET THE SPS AT TE l + 2 HRo  

RULES 5-1 32  THRU 5-139  ARE  RESERVED•  

M I SS I ON REV DATE SEC T I ON 

APOLLO 14 F NL 1 1 / l /70 TRAJECTORY AND 
GUI DANCE 

GROUP 

T RANSEARTH ·  
ENTRY 

PAGE 

5 - ZO 



R I TEM 

5-140 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 5 TRAJECTORY AND GUI DANCE 

' RANGE SAF ETY  RULES AND AGREEMENTS 1 

1 GENERAL 1 

RANGE SAFE TY  POL I C IES AND CR I TE R I A  ARE SPEC I F I E D  I N  AFETR MANUAL ( AFE TRM J 127-1  DAT ED 1 JANUARY 
1969 .  THE FOLLOW I NG M I SS I ON RULES CONCERN I NG SP�C ! F I C  AFETR/NASA I NTERFACE SUPPLEMENT AFETRM 
1 27- 1 ·  

5-141  T H E  RSO W I LL ACCOMPL I SH T H E  PAD EMERGENCY �ANGE CUTOFF PROCEDURE I F THE SPACE VEH I C LE W I LL NOT 
L I F T  OFF AFTER I GN I T I ON AND NASA IS UNABLE TO ACCOMPL I SH CUTOF F •  THE RSO W I LL SEND ' ' A�M/MFC0 1 1  
ONLY I N  RESPONSE TO A CODED VERBAL REQUEST FROM THE NASA LAUNCH VEH I CLE  TEST  CONDUCTOR ( CLTC l e  
THE CLTC W I LL CALL THE RSO ON THE CLTC-RSO D l �ECT  L I NE TO TRANSM I T  TH I S  kE�UESTe  THE �SO W I LL 
NOT EXECUT� T H I S  PROCEDURE I F  HE HAS A L I FTOFF I ND I CAT I ON .  

5-142  THE F L i uHT  D I RECTOR ! F D J  W I LL I N I T I ATE ABORT I N  RESPONSE T O  A CODED VERBAL kE�UEST FROM THE RSOe 
TH I S  PROCEDURE W I LL BE EXECUTED IF RANGE SAFETY F L l uHT TERM I NAT I ON C R I T ER I A  HAVE BEEN V I OLATED 
AND RSO E FFORTS TO TERM I NATE  THRUST HAVE F A I LED•  THE RE�UEST FROM RSO TO FD W I L L  B E  TRANSM I T TED 
ON THE FL I GHT D I RECTOR LOOP W I TH THE F I DO-RSO P R I VATE  L I NE AS BACKUPe  

5-143 THE  RSU W I LL SEND  1 1 ARM/MFCO ' '  I N  R�SPONSE TU A CODED V�RBAL RE�UEST FROM THE FL I GHT D I RE, TOR 
! FD I  OR THE F L I GHT DYNAM I CS OFF I CER ! F I DO i e T H I S  PROCEDURE W I LL BE EXECUTED I F  ABORT L I M I T S  HAVE 
BEEN EXCEED�D AND ABORT ACT I ON HAS BEEN UNSUCCESSFUL• THE REQUEST FROM F D / F I DO TO THE RSO W I LL  
BE TRANSM I T T ED ON THE  RSO  LOOP ! CAPE 1 1 1 1 t  W I TH  THE F I DO-RSO P R I VAT E L I NE AS BACKUP . 

5-14 THE FD W I LL  I NFORM THE RSO WHEN THE S- I C  NOe 3 OR NOe 4 ENG I NE HAS SHUT DOWN BY STA T I NG 1 1 RS0 t 
NUe 3 OUT ( NOe 4 OUT I11 0N THE RSO LOOP ! CAPE 1 l l ) AND/OR A C T I VATE THE  t:NG I N E  OUT L I GHT  UN THE kSO 
CONSOLE• THE NO• 3 ENG I NE OUT L IGHT C I RCU I T  FOR FD TO RSO IS H I GHLY DES I RABLE• 

IF RANGE SAF ETY DESTRUCT L I NES ARE V I OLATED•  THE RSO W I LL SEND 1 1 ARM/MFC0 1 1  AND NOT I F Y  THE 
FD/F I DO e  NO SPS THRUST I NG W I L L  BE I N I T I ATED  FOLLOW I NG SUCH RANGE SAF�TY  ACT I ON e  

5-141  I F  AN ESTABLI SHED I MPACT PRED I C T I ON ( ! P I  PO I N T  I S  ON TH�  CAPE  K�NNEDY LAND  AREA t ' ' DESTRUCT /PO ' 1 
W I LL BE TRANSM I T TED.  

M I SS I ON REV DATE SEC T I ON 

APOLLO 14 FNL 1 1 / 1 /70 TRAJECTORY AND 
GU I DANC E 

GROUP PAGE 

RANGE SAFETY 
5-2 1 



R I T EM 

NASA - Manned S pacecraft Ce nter 

M I S S I O N  R U L E S  

SECT I ON 5 T RAJECTORY AND GUI DANCE 

5 - 1 4 7  IF AN A T T E M P T  T O  TERM I N A TE THRUST BY ' ' ARM/MFCO ' 1 IS UNSUCCESSFUL WHI LE THE I P  I S  ON T H E  CAPE 
K E N N E D Y  LAND AR E A t  1 1 DESTR�CT/PD 1  1 W I LL BE S E N T o 

5 - 1 4 8  W H E N  THE ! P  HAS MOVED OFF T H E  C AP E t  F L I GH T  T E RM I NA T I ON A C T I ON W I L L �� L I M I TED TO 1 1 ARM/MFC0 1 1  OR 
CREW I N I T I AT E D  ABORT • THE ' ' DESTRUCT/PO ' 1 FUNCT I ON W I L L BE S E N T  O N L Y  AFTER FD/F I DO CON F I RMAT I ON 
OF SA T I SFA C T ORY SPACECRAFT S EPA�A T ! ON t  A N D  O N L Y  I F  F U E L  D I SPERS I ON I S  N E C ESSA R Y o  

5 - 1 4 9  I F  AN I P  PO I N T I S  ESTABL I SHED AND 1 1 DESTRUCT /PD 1  1 I S  D EEME D UNNtCESSAR Y t  THE H SU W I L L  NOT I F Y  
FD /F ! DO •  1 1 SAFE W I LL BE S E N T  UPON F D / F I D0 1 S  R E UUES T--- 1 1 R SO S E N D  SAFE ' ' • 

5 - 1 5 0  FD/F I DO W I L L D E C LARE TO THE RSO W H E N  THERE  I S  NO POSS I B I L I T Y OF I NSERT I NG T HE SPAC E C R A F T  I N TO AN 
OR B I T t  AND THE R S O  W I L L  N O T  A L L OW THE A F R I CAN GATE T O  B� OVERFLOWNo 

5 - 1 5 1  AN ETR RANGE SAFETY OFF ICER  ( BRSO l IS REUU I RED A T  BE RMUDA T O  MON I TOR P R E S E N T POS I T I ON AND I MP A C T  
PRED I C T I ON CHAR T S t  TO OBSERVE TELEMETRY D I SP L A Y S t AND T O  T R ANSM I T  T H E  RANGE S A F E T Y  FUNC T I ONS 
WHEN COMMANDED TO DO SO BY THE RSO o FOR F L I GH T  A Z I MUTHS L E SS THAN U Y U  DEGR E E S  THE BRSU W I LL 
ASSUME P R I MARY RANGE SAF E T Y  R E SPON S I B I L I T Y I N  T H E  EV ENT OF LOSS OF COMMUN I CAT I ONS B E T W E E N  T H E  
B R S O  AND T HE RSO o 

5 - 1 5 2  SA F ! NG BY THE  R S O  W I L L BE TRANSM I T TED A FT ER G A l t  P E N E T RA T I ON AND F I RS T  S - I VB C U T O F F  
F D / F I DO REUUESTS--- ' ' RSO S E ND SAF E o 1 1  W H E N  SA F I NG I S  CONF I RMED• THE RSO W I LL S T A T E  
CON F I RMED ' ' •  I N  THE EVENT  OF  LOSS OF COMM W I TH F D / F l DO t  T H E  RSO W I L L  S E N D  S A F E  O N L Y  I F  
CONF I RM S-IVU C U T O F F • 

W H E N  T H E  
I I SAF l NG 
HE CAN 

5 - 1 5 3  I F  S A F I NG CANNOT BE C ON F I R M E D  B Y  T H E  R S O t A N O T H E R  SAF I NG A T T E MP T  W I L L BE  MADE B Y  THE RSO ON THE 
F I R S T  ORB I T AL P A S S  OVER T H E  CAP E ,  COORD I NA T I ON W I L L BE eFFECTED W I T H THE SUPER I N TENDENT OF RANGE 
OPERA T I ONS I S RO l AND F I DO T O  E N S U R E  COMMAND C OV ERAGE t A N D  T E L EM E T R Y  D I S P L A Y  AVA I LAB I L I T Y •  AT T HE 
AGREED T I ME o -F I DO W I L L S T A T E t  ' ' HSO S E N D  S A F E ' ' • UPON CONF I RMA T I ON t  THE R SO W I L L S T A T E t  
1 1 SA F I NG CONF I RM E D ' ' • 

5 - 1 5 4  T H E  F D / F I DO W I LL I NFORM T H E  RSO I MM E D I A T E L Y  UPON DETERM I NA T I ON OF A SPAC E C RAFT S EP A RA T I ON •  T H I S  
N O T I F I CA T I ON W I L L  B E  T R ANSM I T TE D  O N  T H E  RSO LOOP ( CA P E  1 1 1 1  W I TH T H E  F ! DO-RSO P R I VA T E  L I N E  A S  
BACKUP o 

M I SS I ON R EV D A T E  SEC T ION  

AP O L L O  1 4  F N �  1 1 / l / 7 0  T R A J E C T O R Y  A N D  
GU I D A N C E 

GROU P PAGE 

RANGE SAF E T Y 



R I T EM 

NASA - Mann e d  Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 5 TRAJEC TORY A N D  G U I DANCE 

1 TRAC K I N G SOURCES 1 

5-1 5 5  AT L E A S T  T WO 1 2 )  VEH I C L E  P OS I T I ON DATA SOURC E S  A R E  MANDA T O R Y  TU L /0 FUR EA CH P H A S E  OF P U W E R � O  
F L I GH T  P R I OR T O  T H �  AFR I CAN GAT E T O  ENAB L �  T H E  R A N G �  SAF E T Y  O F F I C E R  T O  D E T E R M I N E  I F  THE V E H I C L E  
I S  NORMAL O R  V I O L A T E S  E S T A B L I SH E D  I NF L I GH T  SAF E T Y  CR I T ER I A •  

5 - l 5 b  D A T A  FROM T W O  1 2 )  OF T H E  FOLLOW I NG T H R E E  1 3 )  RADARS A R �  MANDATORY T O  L / 0  ! O T H E R  H I GH L Y  
D E S I R A B L E ) --- B E RMUDA F P S - 1 6 t  BERMUDA F P U- b t  A N D  GRAND T U R K  T PU - l 8 o  

5 - 1 5 7  P R E S E N T  P O S I T I ON AND I P  P L O T S  A T  BERMUDA I � DA ) US I NG I NP U T S  FROM E I T H e R  T H E  BOA F P S - l b  OR BOA 
FPU-6 RADAR A R E  H I GH L Y  D E S I RABLE F O R  L A U N C H o  

M I S S I ON REV D A T E  S E C T I ON 

A P O L L O  1 4  F N L  l l / l / 7 0  T R A J E C T OR Y  A N D  
G U I DANCE 

GROUP P A G E  

RANGE SAF E T Y  



R I T EM 
-- -----

5-1 5 8  

5 - 1 5 9  

NASA - Manned Spac e c r aft Center 

M I S S I O N  R U L E S  

SECT ION 5 TRAJECTORY AND GUI DANCE 

--------------------
I A I RBORNE SYSTEMS I 

--------------------

TwO 1 2 )  O P E H A T ! ONAL HANG� SAFETY  COMMAND REC� ! V �RS ON EACH LAUNCH VEH ! CL� STA�£ 
S- IVB ) ARE i�MDA TORY TO L/Oo  THE  RANG£ SAFETY SUPERV I SOK I CRSS ) AT  THE LAUNCH 
Yi l Ll. D E T E R ,\1 1 NE I F  THE RECE I VERS ARE OPERAT I NG PROPERLY o  

I U  C•BAND 13t::ACON NOo  l OR NOo 2 I S  H I GHLY  DES I RABLE FOR LAUNCH• 

M I SS I ON REV DATE SEC T I ON GROUP PAGE 

APOLLO 1 4  FNL l l / 1 / 70  TRAJECTORY AND RANGE SAFETY  
GU I DANCE 5-24 

I S- I C t  S - I l t  AND 
CONTROl. Ct::NTER  



R I T EM 
-- -----

5 - 1 6 0 

5 - 1 6 1  

NASA B E R�1UDA DRS 
D E GR E E S •  

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 5 T R A J E C TORY A N D  GU I DANCE 

------ -- -- ------ ----
I I COMMAN D /CONT ROL. I 

------ ---- ----------

COMM A N D / C ON T RO L.  C APAB I L I T Y I S  MANDATORY T U  L. / U  F OR 

A 4 SECOND T I ME D E L A Y  B E T W E E N  I 1 A R M / M F CO I I AND I I D E S T I<UCT / P D I I w i LL 

RSO CONSOL E  I N  T H E  R C C .  

M I SS I ON R E V  D A T E  S E C T I ON GROUP 

APOLLO 1 4  F N L.  l l / l / 7 0  T R A J E C T ORY AND RANGE S A F E T Y  
GUI DANC E 

F L I GH T  AZ I MU THS L E S S  THAN ';I ()  

tl l:.  P K U V  ! O E U  tl Y  T I ME k S  I N  T H t:.  

P A G E  

5-25 



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON , T R A J E C TORY A N D  GU I DANCE 

1 COMMUN I CA T I ON S  1 

5 - 1 6 2  ONE 1 1 1  OF T WO ( 2 )  P � I VATE t I ND E P � NDEN T •  GtO�RAP H I CA L L Y  D I V E R S I F I ED COMMU N I CA T I O NS L I N K S  H t T W t t N  
T H E  RSO A N D  H R SO IS  MANDA TORY A N D  THE O T H E R  I S  H I GHLY D t S I RA � L E •  

5 - 1 6 3  O N E  1 1 1  OF T H E  F O L LOW I N G T H R E E  ( 3 )  COMMUN I CA T I ON S  L I N KS I S  MA NDATORY H E T w E tN T H E  H S O  A N D  F D / F I DO 
AND T H E  O T H� R S  ARE H I GHLY DES I RA B L E • 

1 1 1  RSO LOOP ! CA P E  1 1 1 1 • 

1 2 )  RSO P R I VA T E  L I NE ,  

1 3 1  F L I GH T  D I R EC T OR LOOP , 

5 - 1 64 A COMMUN I C AT I ONS L I NK B E T W E t N  T H E  RSO AND THE RANGE SAF E T Y  SU P � RV I SUR I C RSS I AT T H E  LAUNCH 
CONT ROL C E N T E R  I S  MANDA TORY FOR T -40 M I NU T E  D E S T R U C T  C H E C K S o  

5 - 1 6 5  A D I R E C T  L I N E  COMMUN I CA T I ONS L I N K B E T W E E N  THE RSO AND T H E  LAUNCH V E H I CL£ T EST CONDUCTOR I CL T C I 
I S  H I GHLY DeS I RA B L E •  

M I S S I ON R EV D A T E  S EC T I ON 

APOLLO 14 F N L  1 1 / 1 / 7 0  T R A J E C T ORY A N D  
G U I DANC E 

GROUP PA�E 

RANGE SAF E T Y  
�-26 



R I TEM 
-- --- --

5 - 1 6 6  

5 - 1 6 7  

I U  T ELEMETRY DATA 

NASA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

SECT ION 5 T RAJECTORY AND GU I DANCE 

------- ---- - -
• TELEMETRY • 

-------------

( ON�OARD GU I DANCE PARAMET ERS ! TO THE  RTCS  ARE 
CUTOFF FOR IP  COMPUTAT I ON AND RSO D I SP LAY • 

H I GHLY Dt::S I RA�LE UNT I L  

T ELEMETRY RtQU I REMENTS TO BE D I SPLAYED FOR THE RSO ANO THE BRSO ARE H I GHLY  DES I RABLE •  

M I SS I ON REV DATE SECT I ON GROUP PAGE 

APOLLO l 4  FNL  l l / l / 7 0  TRAJECTORY AND RANGE SAFETY  
GU I DANCE 5-:n 

S- I VB 



R I T E '1  

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I O N  5 TRAJEC T ORY A N D  GU I DANCE 

I RANGE SAF E T Y  W E A T HER R E S T R I C T I ON S  1 
-------- - - - - - - - - - - - ------------------

' 5 - 1 6 8  W I ND R E S T R I C l i ON S---

AN ANNUAL PROF I L E  W I N D R E S T R I C T I ON OF S I GMA W I L L BE I N  E F F E C T  FOR LAUNCH o 

5 - 1 6 9  C E I L I NG AND V I S I B I L I T Y R E S T R I C T I ONS---

NO C E I L I NG OR V I S I B I L I TY RESTR ICT I ONS W I LL BE I MPOSED PROV I D I NG CNV FPS- l o  AND M I LA TP�- l 8  
RADARS AND B E ACON NO o 1 A R E  O P � RA T ! ONAL o 

M I SS I ON REV DATE  S EC T I O N  

APOLLO 1 4  F N L  1 1 / 1 / 7 0  TRAJE C T ORY A N D  
G U I D A N C E  

GROUP PAGE 

RANGE SAFETY 



IL 

6 S L V - T B I  T H R O U G H  
T B4 / T B4 A  (L A U N C H )  



R I T E M  
-- -----

6 - 1  

6 - 2  

6 - 3  

6-4 

6•6 

6-7 

6-8 

6-9 

6 - 1 0  

6 - 1 1  

6 - 1 2  

S• I C  

LOSS 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SE C T I ON b - SLV - T B I  T H R OUGH T B 4 / T84A 

SUMMA R Y  OF LAUNCH PHASE R U L E S  

L O S S  O F  THRUST 

OF AT T I T U D E  CONT ROL 

I N E R T I A L  P L A T F ORM FA I L U R �  - ACC E L E ROME T E I-(  

S L V  I N E R T I A L PLA T F O R M  FA I L U R E  

E XC I:SS I VE AT T I T U DE E R ROR I N  P I T C H  O R  YAW DUR I N G  S - 1 1  BUR N 

s - 1 1 LOSS OF T HRUS T 

S • l  I G I M BAL S Y S T EM FA I LU R E  

s - 1 1  S ECOND PLA N E  S E P A RA T I O N FA I L S 

S• I VB LOSS OF H Y DRAUL I C  F L U I D  

S· I VB LOSS OF T H R U S T  

S • I VB COLD h E L I UM SHU T OF F  VALVE ( S l  F A I L  O P E N  

T H E  FOL LOW I NG M I SS I ON R U L E S  ALSO A P P L Y  TO TH I S  S EC T I ON·--

NONE 

M I S S I ON R EV DATE S EC T I ON GROUP 

APOLLO l 4  F N I.  l l / l / 7 0  SLV • T B l  
T HR O UGH T B 4 / T B4 

PAGE 

o • l  



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON 6 - SLV - T B I  TH�OUGH TB4/TB4A 

A o  BSE G E N E RA L I Z ED SW I T CH S E LEC TO� COMMAND CAPAB I L I TY E X I S T S---

1 .  WH EN CREW ENABL�S I U  COMMAND SYSTEM I EXC�PT AS NOTED � � LOW I N  I T �M D l  

2 o  F I V E  S E CONDS AFTER  SPACECRAF T SEPARAT I ON 

B .  B S E  M A N E U V E �  UPDA T E  A N D  I NH I B I T  C A P A B I L I T Y E X I ST S  F O� TB7  MANEUV�RS ONLY •  

c .  BS� HAS NAV I GA T I ON UPDAT� CAPAB I L I T Y I FMR 6-3 1 AND  TARu�T U PD AT �  C A P A B I L I T Y 
R E WU I R EM t: N T l 

D o  B S �  H AS NO COMMAND C A P A � I L I T Y DU� I N G POW E R E D  BURN P H A S E S o  

E .  A S A F E  D I S T A N C E  B E T W E � N  T H E  SPAC E C H A F T  A N D  S- I VB/ I U  I S  DEF I NED AS 7000 F T •  

I NO 

F •  BSE W I LL R E COMME ND N O  S- I VB RESTA�T FOR  A N Y  CONF I RM E D  COND I T I ON / MALFUNCT I ON IN  THE LAUNCH 
V E H I C L E  WH I C H  R E S U L T S  I N---

1 •  A CATASTROPH I C  HAZARD 

2o ACH I E V E M E N T  OF A N  S-I VB ENG I N E MA I N S TAGE BUR N  W I TH �XPECTED CUTOFF OR 
SHUT DOWN CUND I T ! O� S  D E F I N I T E L Y  P R E C LU D I NG AN ACCEPTA�LE LUNAR M I SS I ON. I N  
A P P L Y I NG T H I S  C R I T E R I A  T O  SP E C I F I C  M I SS I ON RUL E S •  A uU/NO u U  R E COMMENDA T I ON 
W I LL BE RE(,)U ! R E D  I F  I NSUFF I C I ENT  S- I VB CONSUMABLES Ok PROPU LS I ON P E �FORMANC� 
IS AVA I LA � L E  TO  A SSUR E ANY F I N I T E  PROBAB I L I T Y O F  ACH I E V I NG A CUTOFF ORB I T  
W I TH 65 o0u0 � .M .  A POGEE A L T I T U D E •  

G .  I N  T H E  E V E N T  U F  N O  S - I V� I GN I T I ON A T  R E S T A R T  O R  A N  E A R L Y  S- I V� SECOND BURN CUTOF� t THE 
SPAC E C R A F T  SHOU LD REMA I N  AT T ACH ED T O  T H E  S- I V B I I U  AND MON I TOR L H 2  A N D  LOX U L LA G �  PRESSU R E S  
UNT I L  T H E  S TA G �  S T AT U S  CAN B E  ASS E SS ED BY GROUND•  I F  EMER G ENC Y  SEPARAT I ON I S  R EWU I R ED 
I MMED I A T EL Y  A F T E R  S- IVB  CU T OF F o  THE SPACECRAF f SHOULD I MMeD I A T E L Y  GU TO A SAF E U I STANC� 
1 70 0 0  F T l  FROM THE 5- IVB/ l U •  

H o  ABORT O R  SPACECRAFT  S E P A R A T I O N  DUR I N G LAUNCH P H A S E  W I LL BE R E C OMME N D E D  F OR THE FOLLOW I NG---

6-l S- I C  LOSS OF THRUST 

6 - 2  L O S S  OF ATT I TUDE CONT ROL 

**6-7 S- 1 1  LOSS OF THRUST 

**6-8 S- 1 1  ANY S I NG L E  ACTUATOR HARDOV ER I NBUARO 

6-9 S- 1 1  S E C OND P L A N E  SEPARA T I ON FA I L S TO OCCUR AT  TB3 + 31  S E C  

6 - 1 0  S- I VB L O S S  OF E N G I NE H Y D R AU L I C  F LU I D  PR I OR T O  F I RS T  S- I VB BURN 

6- l l  S- I VB S TAGE LOSS OF THRUST 

6-12 S- I VB COLD H E L I UM SHUTOFF VALVE ( S l  FA I LS OPEN 

l •  SPAC ECRAF T GU I DANCE TAKEOVER W I LL B E  RECOMMENDED FOR THE FOLLOWI NG---

6-4 LAUNCH VEH I CLE  I NERT I AL PLATFORM FA I LURE-A T T I TUDE REF ERENC� 

7-8 LOSS OF AT T I TUDE CONT ROL DUR I NG T B 5 o  T B 7  

J o  S- I l / S.,; !VB  EARLY s ; AG I NG W I LL B E  R E C OMMENDED FOR T H E  FOLLUW I NG---

**6-6 E X C E S S I V E A T T I T U D E  E R ROR IN P I T CH OR YAW DUR I NG S- 1 1  BURN 

**6-7 S- 1 1 LOSS OF THRUST 

* * 6 - 6  s- 1 1  ANY S I NG L E  A C T U A T O R  HARDOVER I NBOARD 

**6- 1 2  S- I VB COLD HEL I UM SHU TOFF VALVE I S l  FA I LS OPEN 

M I SS I ON REV D ATE 

** T I ME DEPENDENT 

S EC T I ON 

APOLLO 14 FNL l l / l / 70 SLV - TBl  
THROUGH T64/ TB4f 

GROUP PA\O E 



R I H � 
__ , _____ , 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S EC T I ON 6 - SLV - T � l  T HROUGH TB4 / T B4A 

Ko T L I  I NH I B I T  P K I O R  TO R E S T A R T  OR SPAC E C RA F T  S E P AR A T I ON W I L L B �  K E COMME N D E D  FOR THE 
F O L L O W I NG---

7-1 I NSUFF I C I EN T  P R O P E L L A N T S  REMA I N  FOR A C H I E V E M E N T  OF A C C � P T A B L E  A L T EKNA T E  
M I SS I O N S .  

7 - 5  FA I L U R E  O F  RANGE S A F E T Y  S Y S T E M  A F T � R  I NS ER T I ON 

7-8 LOSS OF A T T I TUDE CONT�OL 

7-< 2 S - I V B  L OSS OF ENG I N E H Y D R AUL I C  F LU I D  

8-6 S - I VB A C T UATOR C ON F I RM E D  HARDOV ER P R I O R T O  T � 6  + 9 M I N  1 0  S � C  

8-8 L O S S  OF AT T I TUDE CONTROL DUR I N G  S - I VB S E COND B U R N  

L ,  SPACE C R A F T  SEPAR A T I ON DR T L J  l NH ! B l T  W I L L B E  R E C OMMENDEU U N L E S S  COMMAND A C T I ON I S  

SUC C E SS F U L  FOR T H E  F O L LOW I NG---

7-4 J-2 ENG I N E MA I N  OX ! D I Z t R VALVE FA I L S TO C L O S E  A T  F I K S T  S ! V B C U T O F F  

* 7 - 6  S - I V B  COLD H E L I UM S H U T O F F  VALVES FA l L  T O  C LOSE 

* 7 - 1 4  S- I VB S T AGE COMMON B U L K H e A D  D E L T A  P R E S SURE R E A C H E S  OR E X C t t DS +36 OR -26 
PS ! D  

7-20 J-2 E N G I N E S T A R T  B O T T L E  P R ES S U R E  OU T S I D E R E S T A R T  L I M I T S 

* EMERGENCY S E PAKA T I ON RtWU I R E D  

M e  BSE W I L L I NH I B I T  T 8 6  I N  T H E  E V E N T  A T L I  NO-GO D EC I S I ON I S  MADE I N  T 8 5 o 

N ,  T H E R E  MUST B E  A T  L EA S T  A N  8 0  M I N  C O A S T  P E R I OD B E T W E E N  S I VB F I R S T  A N D  SECOND BURNS , 

M I SS I ON �EV D A T E  S E C T  ! O N  

APOLLO 1 4  NL l l / l / 7 0  �LV - T B l  
HROUGH T B 4 / T 84 1  

GROUP PAGE 

6-3 



NASA - Manned Spacec r aft Center 

MISS ION RULES 

SECT I ON 6 - SLV - T B J  T H ROUGH T B 4 / TB4A 

R R U L E  CON D ! T ! ON/M ALFUNCT ! ON 1  PHASE 1 RUL I NG 

S- I C  STAGE LOSS OF 

T H R U S T  

' LAUNCH 
I 

Ao ANY S I N G L E  
E NG I N E 

P R I OR T O  T B3 

Bo ANY TWO OR MORE 

EN G I NES 

l •  P R I O R T O  1 
D E AC T I VA T I ON 1 

OF T WO ENG I N ES '  

AUTO A B O R T  ' 

2 o  AF T E R  1 
DEAC T I V A T I ON 1 
OF T WO ENG I N ES ' 

AUTO A�ORT ' 
I 
I 
I 
I 

Co LOSS OF T H R US T - ' LAUNCH 

ENG I N E 3 OR 4 I 
! TH I S  R U L E  1 

A PP L I E S ONLY FOR 1 
THE UN ! UU E  CASE 1 

OF EN G I N E 3 OR 4 1 

THRUST LOSS 1 
B E T W E E N  0 TO 45 ' 

SEC ) 1 
I 

l o  VU ! C E  COMM I 

W I T H RSO I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

z .  N O  V O I C E  coM•t I 
W I T H RSO I 

I 
I 
I 
I 
I 
I 
I 
I 

1 A o CONT I NU E  M I SS I ON 

1 �SE I N FORM F L I GH T  AND 
I F ! D O .  

I 
' � •  A�OR T / C ONT ! NU E  M I SS I ON 

l o  ABORT 

�SE I NFORM F L I GH T  

A N D  T R ANSM I T  ABORT 
REUU E 5 T o  

2 o  CONT I NUE M I SS I ON 
B S E  I N FORM F L I G H T  
A N D  f l DUo CAP COM 

ADV I S E  C R E W  
OF P O T ENT I A L 

O V E R R A T E  COND l T I UN o  

' C •  C ON T I NU E  M I SS I ON 

1 BSE I NF ORM F L I GH T  AND 
I F ! DO .  
t F L I GH T  I NFORM RSO o 

l • I A J  F L I GH T  CONF I R M 

E NG I N E  3 OR 4 

OUT V I A  RSO 

P R I VA T E  L ! N E o  

I B J  F L I GH T  CONF I RM 

NO O T H E R  KNOWN 

ANOMAL I E S 

B Y  L I GH T  
AC T I V A T I O N A N D  
V O I C E  R E P OR T o  

2 .  F L I G H T  CON F I RM 

E NG I NE 3 OR 4 OU T 
A N D  NO O T H E R  KNOWN 

ANOMA L I E S  BY L I G HT 
AC T I VA T I ON •  

M I S S I ON R E V  D A T E  S EC T I O N  GROUP 

APOLLO 1 4  F NL l l / l / 7 0  SLV - T B l  
THROUGH T B 4 / T B4 

1 C U E S / NOT �S/C OMME N T S  

' A&� . c u t:. s--
' 

1 l o  TH RUST OK SW I T C H E S  
1 I K 3 ! - l l 5  T H ROUGH K 4 7 - l l 5 )  

OFF 

1 2 o  THRUST CHAMBER P R ESSURE L ES S  

1 T HAN 5 0 0  P S I A  I D8 - l 0 l  T H ROUGH 

1 D8-l05 l o  

1 3 o  LONG I T U D I NAL 

1 I A 2-o0 3 ) o 

I 
I 

ACC E L E RAT I ON 

1 4 o  F I N AL T H R U S T  OK C U T O F F  - ON 

1 I K 5 2 - l l 5 T H RO U GH K 5 o - l l � ) ,  

1 A&� o N O T E---

1 C R EW MAY DEA CT I VA T E  AUTOMA T I C  A � O R T  
1 A F T E R  T b l  + 1 2 0  S E C o  
I 
1 C o  C U E S---

1 l o  THRUST CMAM�ER P R ESSURE L E SS 
1 T HAN 500 PS I A  I D 8 - l0 3 t  D 8 - l 0 4 l o  

1 2 o  ENG I N E 3 OR EN G I NE 4 T H RUST OK 

1 SW I T C H E S  OFF I K3 9- l l 5 t T HROUGH 

1 K44- l l 5 l o  

1 3 o  E NG I NE 3 O R  4 F I NAL T H RUS T OK 
1 C U T O F F  I K5 4-l l 5 t  K 5 5 - l l 5 l o 

1 C o  N O T ES---

1 lo RSO LOOP lll OR FD LOOP BACKUP 

1 TO PL o 

1 2 o  CONF I RMAT I ON OF NO O T H E R  KNOwN 

1 ANOMA L I ES W I L L  B E  BASED O N  E N G I N E 
1 CHAMB ER P R ESSURE NOT D E C R EAS I N G AND 
1 TOK S w i T C H E S  O N o  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PAGE 
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NASA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

SE C T I ON 6 - SLV - T B I  THROUGH T B 4 / TB4A 

R ' R U L E  COND I T I ON / M A L F U NC T I ON ' PHASE 1 RUL I N G 1 C U E S / NO T ES /COMMENTS 
-- - - - - - -------------------------------- - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - --------------------------------

6-2 LOSS OF AT Tl T U D E  
C O N T ROL 

' 
I 

I 

' LAUNCH 

A e  P R I OR TO T B l  + 2 1 
M I N  I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

B o  B E T W E E N  T B l  + 2 ' LAUNCH 
M I N  AND T B 5  1 
I N I T I A T E  ' 

' A •  

I 
I 

I 

I 

I 

' 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

' 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

CONT I NU E  M I SS I ON 

BSE I N F ORM F L I GH T  AND 
F ! DO 

CREW W I LL ABORT ON 
L. l �1 1  T S  
t NOT E A e l l  

1 B o  CONT I NU E  M I SS I ON 
I 

I 

' BSE I NF ORM F L I GH T  AND 
I F I CO 

C R E W  W I L L A B O R T  ON 
L I M I T S 
( NO T E  B o l o l  

M I SS I ON R EV D A T E  S E C T  I O N  GROUP 

APOLLO 1 4  FNL l l / l / 7 0  SL.V - T B l  
THROUGH T B 4 / T B4 

I 

I 

' c u E s ---

1 A o i o  ANGULAR R A T ES-P I T C H  ( k4-602 1 0R 
1 Y A W  t R 5 - 6 0 2 l G R e A T E R  THAN 2 U E G / SEC 
1 AND N O T  D E C R E A S I NG •  ROLL I R6 -6 0 2 l 
1 GREA T E R  T HAN � D E G / S E C  AND NOT 
' D E C R EA S I NG o  

1 i e  ANGULAR R A T �S- P I T C H  t R 1 3 - 6 U � l 
1 O R Y A W  t R B -6 0 2 1 GR�A T E R  T HAN 2 
1 D E G / S E C  AND NUT D E C R EAS I NG .  R O L L  
1 I R l i -6 0 2 1 G R t A T t R  T H AN 5 D E G / S t C  A N D  
1 NOT D E C R EAS I N G I S E E  NO T E  A e 2 l  

1 3 o  LOSS OF A T T I T U D E  C O N T ROL A L ER T 
' ( SE t  N O T E  A o 3 e l 

1 NOT E S---

1 A o i e  C R E w  ABOR T L I M I TS---

1 ( A I  P I T C H  AND YAW RATE +/- 4 D E G / S E C  

1 1 6 1 R O L L  R A T t  + / - 2 0  D t G / S E C  

1 I C l  P I T CH t  YAW t OR R O L L  E RROR + / - 5 
1 DEG AND U-BALL D E L T A  P + / - 3 e 2  P S I O  

1 2 e  T H E S t  CU ES A R E  V A L I D  I F  R A T E  
1 CHANNEL SW I T CHOV�k H A S  NOT OCCURRED • 
1 � .  LOSS OF A T T I T U D E  C O N T ROL A L E R T  
1 W I L L B E  G I V E N  F O R  T HE FOLLOW I NG 
1 CO/IiO I T I O/IiS---

1 t A l  LVDC / LVDA COMPU T AT I ONAL F A I L U R E  

1 ( B l  A T T I T U D E  E R R OR S I GNALS G R EA T E R  
1 T HA N  + / - 5 O E G •  

1 t C l  F A I LURE TU I N I T I AT E  PROPER 
1 G U i u A N C E  SEUU E N l E  

1 ( D l  S- I C  E NG I NE AC TUATOR HARDOVER 
1 G R E A T E R  T HAN +/- 5 D E G •  
I 

I 

' c u E s---

1 B o l o  ANGULAR R A T ES - P I T C H  t R4-60 2 l t  
1 YAW ( R � - 6 0 2 1 t OR ROLL I R I> -I> D 2 l 
1 G R E A T E R  THAN � DEG/SEC AND NOT 
' D EC k EA� I NG e  

1 2 o  ANGULAR R A T ES - P I T C H  
1 I R 1 3- 6 0 2 l t  Y A W  ( R� - 6 0 2 1 •  OR R O L L.  
1 t R l 2-6 0 2 l GREA T E R  THAN 5 D E G / S E C  A N D  
1 N O T  D E C R EA S I � G .  t SE E  �U T E  B e 2 l  

1 3 e  LOSS OF A T T I T U D E  CON T ROL. A L E R T • 
1 ( S E t  NO T e  B e 3 l 

' N O T t: s--
' 
1 B o l  C R E W  ABORT � I M I T S---

1 
1 t A l  P I T C H  OR YAw RAT E + / - lO D E G / S E C  

1 t B l  ROLL. RAT E + / - 2 0  D E G / S E C  

1 2 e  T H E S E  C U E S  A R E  V A L I D  I F  R A T E  
1 C HA N N E L  S W I T C H  O V E R  HAS N O T  
1 OCCU R R E Ll o  

PA(;E 



NAS A  - Man ned Spacecraft Center 

M I S S I O N  R U L E S  

SE C T I ON 6 - SLV - T B I  T H R OUGH T B 4 / T �4A 

R RULE CON D I T I ON / M A L F UNC T I ON '  PHASE ' RUL I NG t C U � S / N O T � S /COMM E N T S  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

6-2 

CONT 

I N E R T I AL P LA T FORM 
FA I L U R E  -

A C C E L E I� OM E H . R  

l ON E  bR M O R E  AX I S !  

M I SS I ON 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

' L AUNCH 
' C OAST 

1 KE S T A R T  
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

• CON T I NUE M I SS I ON 
' BS E  I NFORM F L I GH T  
1 F I DO t  AND G U I DO 

1 CAP COM ADV I S E C R E W  
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

R E V  D A T E  SEC T I ON 

A P O L L O  14 F N L  1 1 / l / 7 0 SLV - T B l  
THROUGH T B 4 / T B41 

GROUP 

1 3, LOSS OF A T T I T UDE C O N T ROL A L E R T  
1 W I L L  B E  G I VE N  F O R  T H E  FOLLOW I N G  
I COI'lU I T I ONS---

1 I A l  L V D C / L VDA COMPU T A T I ONAL F A I LUKt o 

1 1 6 1  A T T I T U D E  ERROR S I GNALS P I T C H o 

1 YA� t OR ROLL G H � A T � R  THAN + � � � G  
1 I T B I  + l £ 0  S � C  ANO S - 1 1 �URN ! -- R O L L  
1 G R E A T E R  T HAN + 1 - 3 o 5  DtG t P I T C H  AND 
1 YAW G R E A T E I<  T HAN +1- 5 DEG I S- I VB 
' BURN ONLY ) 

1 I C I  FA I L U R E  TU I N I T I A T E  
1 GU I DA N C E  SEUU E N C E  
I 

P R U P U <  

1 I D I  S - I VB ENG I N E AC T U A T O R  HARDO V E R  
' G R E A T E R  T HAN + / - 5 D � G  I S- I I B U R N  
1 O N L Y ) 

1 l E I  FA I LU R E  OF S- I V B EN G I NE 
t H Y D RAUL I C S  I S - I V B BURN O i'l L Y I 

t CUE S---

1 l o  G U I UAI'l C �  S T A TUS WORD ! MUD� CUOE 
I 24 ( H6 0 - 6 0 3 1 

1 B I T S D2o AND D £ �  FOR l A C C E L  S E T '  TO 
I ' ON E. ' 

1 B I T S D 2 4  AND D 2 3  FOR X A C C E L  S E T  T O  
I ' ON E. '  

1 B I T S  D 2 2  AND D 2 l  F O R  Y A C C E L  S E T  T O  
I ' ON � ·  

' 2 o  A C C E L � R OM E T E R  P I C�OFFS I X t  Y t  OR 
0 Z l  I ND I CA T E  I N  � X C E S S  OF 3 D�G AND 

' N O T  D E C R EAS I N G , I H 1 0- 6 0 3 t H l 1 -6 0 3 t  
1 H l 2 - 6 0 3 1 

1 N O T E S--

' 
1 l o  NO E F F E C T  ON VEH I C L E  T RAJ E C T OR Y  
t DUR I NG S- I C  S T AG E  B U RN o 

' 2 o  L VDC SW I T C H E S  TO A BACKUP 
1 AND U T I L I Z ES A P R E C O M P U T E D  

1 P ROF I LE F OR F A I LE D  A X I S  DUR I NG 
1 S- I C t  S - I l t  A N D  S - I V B  BUR N S •  T H E  
1 S T A T E  V E C T OR T H E R E AF T E R  MAY 
1 R E F L E C T  THE AC TUAL F L I GH T  
0 T R A J E C T O R Y ,  

M O D E  

F /M 

T H E  
I U  

NOT 

I 3 o  I U  S T A T E  V E C TOR AT I NS E R T I ON MAY 
' B E  NO GO AND A NAV U P D A T E  MAY B E  

1 REuU I RE D  F O R  ACC E P T A B L E  I N I T I A T I ON 
1 OF T B o  ANU A C C E P T A B L E  T L I  G U I UANC E o  
I 

I 4 o  C REW W I LL I N I T I A T E  MAI'lUA L  C U T O F F  
1 FOR AN OVER S P E E D  CON D I T I ON o  

1 5 o  T H E  S E COND BURN PRECOMP U T E D  F / M  

1 P ROF I L E  F OR T H E  F A I L E D  AX I S  ASSUMES 
1 NOM I NAL PROPU L S I ON P E R F ORMANCE ANU 
0 N OM I NA L  MASS H I ST ORY o 
I 

PAGE 



NASA - Manned Spacecraft Cent er 

M I S S I O N  R U L E S  

SECT I ON 6 - SLV - T B !  THROUGH TB4/ TB4A 

R RULE 1 COND ! T I ON/MALFUNCT I UN 1 PHASE ' RULI NG ' CUES/NOTES/COMMENTS 

6-5 

LAUNCH VEH ICLE  
I NERT IAL PLAT FORM 
F A I LURE - AT T I TUDE 
REFERENCE 

RESERVED 

I 
I 

1 ALL 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' 
I 
' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' 
I 
I 
I 
I 
I 
I 

EXCESS I VE ATT I TUDE ' LAUNCH 
ERROR IN P I TCH OR 1 
YAW DUR I NG S- 1 1  BURN ' 

I 
Ao  PR IOR T O  S-IVB TO '  

CO l CAPAB I L I TY I 
t 
I 

B ·  AF TER S- lVB  TO I 
COl  CAPAB I L.l TY  I 

I 
I 

c.  AFTER S-1 1 CUTOFF ' 
M I NUS 30 SECONDS t 

I 
' 
I 
I 
I 
I 

' CON T I NUE  M I SS I ON 
1 BSE I NFORM F L I GHT AND 
' RECOMMEND  SPACECRAF T 
' GU I DANCE TAKEOVER 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' CON T I NUE M I SS I ON/EARLY 
' STAGE 

' A • CONT INUE M I SS I ON 
' BSE I NFORM FL I GHT  AND 
' F I DO 

I 
I 
1 CUES---

1 1 o  � U ! DANCE REFERENCE FA I LURE I D04  
1 OR DUo MOPE CODE  2&  B I T  D8 SET  T O  
' ' ' 0o\E 1 ' 1 1160-603 )  

1 2 o  GUI DANCE S TATUS WORD- I MODE CODE 
I 2 4 1 ( H6U-b03 ) 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

B i TS D20 
t • ONE ' ' 

B i TS D 1 8  
1 1 0NE 1 ' 

B I T S  D 1 6  
I I  ONE I I  

AND 0 19  FOR 

AND 0 1 7  FOR 

AND D15 FOR 

z G I MBAL SET TO 

X G I MBAL SET TO 

y G I MBAL SET  TO 

I 3o  LADDER OUTPUTS CONSTANT FOR 
' FA I LED AXES I H54-603 t H55-6 0 3 t  
I H56-o03 ) 

' 4 o  A T T I TUDE ERROR CONSTANT FOR 
t F A I LED  AXES ( H6 9-602 t H70-602 t  
1 H7 1-602 1 

' NOTES---

1 l e  IN THE EVENT OF T H I S  F A I LURE 
1 P R I OR TO TB6 o THE CREW W I LL HAVE TO 
1 I N I T I A T E  TB6 o 

I 
I 
I 
I 
I 
I 
' cuEs---

1 1 o  COMMANDED ANGLES M I NUS G I MBAL. 
1 ANGLES ( H60-60 3 1  GREATER THAN 2 0  PEG 
1 AND D I VERG I NG 

1 B o EARLY STAGE 1 2o ACTUATORS NOT R�SPON D I NG 
' BSE I NFORM F L I GHT  AND 1 ( GS-201 THRU 2 04 o  G9-20 1  THRU 2 04 o  
' F I DO AND RECOMMEND EARLY ' �30-201  THRU 2 0 4 t  G3 1-20 l  THRU l04 )  
1 STAG ING  ' 
' C o  CON T I NU E  M I SS ION 1 3 e  VER I F I E D  TRAJECTORY DEV I A T I ON •  
t BSE I NFORM F L I GHT  AND 1 
t F 1 00 t NOTES---
I I 
I I T H I S  RULE DOES NOT APPLY FOR OTHER 
t t I DENT I F I E D  LAUNCH VEH ICLE  
' ' MALFUNC T I ONS • SEE FMR 6-2 • 6-3 • &-4 o 
I I 6-7 •  AND 6-9 .  

M I SS I ON REV DATE SECT !ON GROUP PAGE 

APOLLO 14 FNL l l / 1 / 70  SLV - TB 1  
THROUGH TB4/TB4 



NAS A  - Manned Spacec raft Center 

M I S S I O N  R U L E S  

SE C T I ON 6 - S�V - T � l  T H � OUGH T B 4 / T B4A 

R ' RU � E  ' C OND I T I ON/MA�FUN C T I U N '  PHAS� 1 RUL I NG t C U E S /NO T � S / C O M M E N T S  

6-7 S- I I  L O S S  Of T H R U S T  ' LAUNCH 

A o  ANY S I N G � E  ENG I N E '  
F A I �U R E  T O  A T T A I N ' 
T H R U S T  OK �OSS OF ' 
THRUST PR I OR T O  ' 
NOM I NA� 5- 1 1  1 
C U T O F F  1 

�. A N Y  T WO �N G I N E S- 1 
F A I � U R E  TO A T T A I N '  
THRUST U k  �OSS OF 1 
T HRUS T --- t 

1 •  ADJAC E N T  
C O N T IWL. 
ENG I N�S 

t A l  i' k l uR TO 

S- l VB TO 
CU I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

( B J  A F T � R  t 

s- I v B TO ' 

C U I  B U T  1 

L E S S  T HAN t 

T � 3+4 M I N  1 
40 SEC I 

I C  l AF T E R  1 

T � 3 + 4  M I N  1 
40 S E C  1 

2 •  NON ADJAC E N T  
CON T RO� 
ENG ! N �S 

C o  T H R E E  OR MORE 
ENG I N ES OUT 

1 •  PR I O R T O  S- I V� 1  
T O  C O l  1 
C A P A B I L. ! T Y  t 

I 

2 •  AF T E R S- I VB T O '  
C O l  1 
C AP A B I L I TY B U T 1 

P R I OR TO LOW 1 
L e V E L.  S ENSE ' 

ARM I 

3 •  A F T E R  LOW 
L E V E L.  S E N S E  

A R M  

I 

I 

I 

I 

I 

I 

I 

I 

( A J  3 C O N T R O �  t 

ENG I NE S  1 

OU T 1 

( B J  ALL. 

ENG I N E S  
OU T 

1 A o  CUES---

1 A o CON T I N U E M I SS I ON 1 l o  THRUST OK S W I T CH ES-Of f ( K2 8 5 - 2 0 l  

1 THROUGH 205 t K 2 ij b -2 0 l  THROUGH 2 0 5 ) ,  ' �SE I NF O�M F L I GH T  
1 AND F I D O •  

1 z ,  T HR U S T  CHAMB E R  P R ESSURE- Z E RO 
t ( D 1 3- 2 0 1  T HROUGH 2 0 5 l o  

I 3 · L.ONG l T UD l NAL 

1 ( A 2 - 6 0 3 l o  

ACC E L ERA T I ON 

' � • CONT I NU E  M I SS I UN / o A R L. Y  ' B .  cu� s---
1 S T AGE 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 l o  T H R U S T  OK SW I T C H E S  O F F  ( K2 8 5 - 2 0 l  
1 THROUGH ' 0 5 -- K2 � 6 -, 0 l  T H R U  2 0 5 1 

1 •  C ON T I NUo � I SS l ON 1 z ,  T H R U S T  CHAM�ER P k � SS U R E  l eRU 
1 ( D l l -20 1 THROUGH 2 0 5 1 

I 3 .  �ONG I T U D I NAL. 
( A l  l:lSE I NFORM F L. l ;;H T 1 ( A2-60 3 J  

A ND F I OO t 

C R EW w l � � ABORT 1 
ON L I M I TS ' 

( NO T E  � . 1 1  I 

( B J  E A R L Y  S T AGE 1 N O T oS---
BSE I NFORM F L. l GH T 1 
A N D  RECOMME N D 1 B o l o  C R E W  A BO R T  L I M I T S 
E A R L Y  S TAGE ' 

ACCE LERA T I ON 

' ( A J  i' ! T C H  OR YAW R A T �  + ! - 1 0  
1 D EG / S E C  

( C J  C ON T I N UE M I SS I ON 1 ( B J  ROL.� R A T E  + /- 20 O E G / S E C  

2 •  CON T I NUE M I SS I O N  

1 B o 2 •  T � 3  T I ME � A S E O  ON A 3 S I GMA 
1 CONSUMA B L e  T L. I  CA PAB I � I TY T O  6 5 t 00 0  
1 N M  
I 

I 

I 

1 C ,  A�OR T / EA R L. Y  S T A G E /  1 C o  C U E S---
1 CON T I N U E  M I SS I ON 
I 1 C o l o  T H R U S T  OK SW I T C H E S  O F F  
t l o  ABORT 
' B S E  I NFORM F L. l GH T  

1 ( K 2 8 5 - 2 0 1  T H R U  2 0 5-- K 2 8 6 - 2 0 l  T H R U  
I 2 0 5 ) 

1 AND T R ANSM I T  ABORT 
R E \JU E S T • 1 z ,  T H R US T  CHAM�ER P R E S S U R E  Z ERO 

t ( 0 1 3- 2 0 1 T H RU 2 0 5 1 
2 •  E A R L Y  S T A G E  

B S E  I NFORM F L I GH T  
A N D  RECOMMEND E A R� Y 

S T AG I I'<Go 

I 

t 3 •  LUNG I T U D I NA �  
1 ( A 2 - 6 0 3  J 

1 C o  NO T E---

A C C E L e R A T I ON 

3 o  E A R L Y  S T AG E /  

CONT I NU E  M I S S I ON 

1 A F T e R  P R OGRAMMED S - l l C E N T E R  £ N G I N E 
1 C U T OF F t  � NG I N E S  OUT REFERS ONL.Y T O  
I C O � T R OL E�G I N E S ,  

I 

I 

I 

I 

( A J  EARLY STAGE t 
B S E  I NFORM t 

F L I GH T  A N D  ' 
RECOMMEND E A R L Y  ' 
S T AGE , t 

I 

( B J  C ONT I NU E  M I SS I ON 1 

B S E  I N FORM t 

F L I GH T  t 

M I SS I ON R E V  D A T E  SEC T I ON GROUP PAGE 

APOLLO l FNL. l l / l / 7  SL.V - T B l  
THROUGH T B 4 / T B  A 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SE C T I ON 6 - SLY - T B I  T H ROUGH T B 4 / T B4A 

R ' R U L E  COND I T I ON / M ALFUNC T I ON '  P H A S E  1 RU L I NG 1 C U E S / NO T E S /COMMENTS 

6-8 S- 1 1  ST AGE ANY 
S I NG L E  A C T UATOR 
HARDOVER I NBOARD 

A o  P R I OR T O  S- I VB 
TO C O l  
CAPAB I L I T Y 

B o  B E T W E E N  S- I VB 
TO C O l  
CAPAB I L I T Y A N D  
3 0  S E C  
P R I OR T O  S - 1 I 
C U T OFF 

Co A F T E R  S-1 I 
C U T O F F  M I NUS 
3 0  SEC 

S- I I  SECOND PLANE 
S E PAR A T I ON FA I LS TO 
OCCUR AT TB3 + 3 1  
S E C  

I 

1 LAUNCH 

I 
I 
I 

I 

I 
I 

I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

I 

I 

I 

I LAU,�CH 
I 
I 

I 

I 
I 
I 

I 
I 
I 
I 

I 
I 
I 

I 

I 

I 
I 
I 
I 

I 
I 

I 

I 

1 AB O R T / E A R L Y  S T A G E /CON T I NU E  1 
' M I S S I ON I 

I A .  ABOR T -
I ElSE I NF ORM F L I GH T  
I AND T R A N SM I T ABOR T 
I R El.lU E S T  
I 

' B •  E A R L Y  S T AGE 
I 
I B S E  I NF ORM F L I GH T  
I R ECOMM END E A R L Y  
I S T AG I N G 
I 
I 

• c .  CONT I N U E  M I SS I ON-
I 
I B S E  I NF ORM F L I GH T  
I 
I 

I 

I 
I 
I 

I 

I 

1 AEJ O R T  

A N D  

1 BS E  I NFORM F L I GH T  A N D  
' T R A N SM I T  A B O R T  R El.lUES T o  
1 CR E W  ABORT P R I OR T O  T EJ 3  
1 +  6 6  SE.C o 
I 
I 

I 

I 
I 

I 

I 
I 

I 

I 

I 

I 
I 
I 
I 
I 
I 

I 

I 

1 C U E S---

1 l o  YAW A C T U A T O R  P OS I T I ON E X C E EDS 
1 +6 D E G  ( G S-2 0 1  T H R U  2 0 4 1 G 3 0 - 2 0 1  
I T H R U  2 0 4 1 

1 2 o  P I T C H  A C T U A T O R  POS I T I ON 
1 E X C t � D S  +6 D E G  ( G9 -2 0 1  T HRU 2 0 4 1 
1 G 3 l -2 0 l  T HRU 2 04 1  

1 3 o  ADJACENT C ON T RO L  ENG I N E  
1 A C T UA TO R  I N  S A M £  P L A N E  MOV E S  4 l / 2  
1 D E �  I N BOA RD ! SAME MEASUR EMEN T S  A S  
1 C U � S  1 A N D  2 1  

1 N O T ES---

1 l o  THE CReW S HOULD ABORT OR E A R L Y  
1 S TAGE AS S O O N  AS POSS I B L E.  A F T E R  
1 MALFUNC T I ON OCCURS T O  P R E C L UDE. 
1 E XC E S S I BE T H E RMAL PROBLEM I N  A F T  
1 I NT t:.R S T AG E o  

1 C U ES---

1 1 o  S ECOND PLANE 
I I ND I C A T I ON SHOWS NO 
I ( M8 6 -2 0 6 t  M S 7 - 2 0 6 1 

S E PA RA T I ON 
S E P A R A T I ON 

1 2 o  G U I DANCE MODE WORD 1 MODE CODE 
1 2 5  B I T  D l ;  REMA I NS Z ERO ( H6 0-60 3 1 o  

1 3 o  I GN I T I ON BUS V O L T A G E  R E MA I N S A T  
1 A P P RO X I MA T E L Y  2 8  V O L T S  ( M l 2 5 -2 0 7 1 o  

t 4 0  R E C I R C U L A T I O N  BUS V O L T A G E  
1 R EMA I NS A T  A P PROX I M A T E L Y  5 6  VO L T S  
I ( M l l l - 2 U 7 1 

1 NOT I:CS--
t 

1 T H E  C R E W  SHOU L D  A B O R T  AS 
1 POSS I B L E  A F T E R  M A L F U NC T I ON 
1 P R E C L U D E  e X C E S S I V E T HE R M A L  
1 I N  A F T  I NT E R S T A G E o  

SOON AS 
OCCURS TO 

PROBL EMS 

M I SS I ON �EV DATE SEC T I ON GROU P PAGE 

A P O L L O  14 NL 1 1 / 1 / 7 0  �LV - T B 1  
HROUGH T B 4 / T B4A 



NASA - Manned Spacec raft Ce n t e r 

M I S S I O N  R U L E S  

S E C T I ON o - S�V - T B I  T H ROUGH T � 4 / T �4A 

R RU�E COND I T I ON / MA�FUNC T I O N 1  PHASE 1 R U l l  NG 1 C U E S / NO T � S / C O M M E N T S  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

6 - l O  

6-l l 

I 

I 

S - I V B  LOSS OF ' LAUNCH 
H Y DRAUL I C  FLU I D  1 

P R I O R TO F I RS T  S-IV� ' 
H U R N  t 

I 
I 
I 

t 

I 
I 
I 

S- I VB STAGE LOSS OF 1 
T HR U S T  t 

A o  F A I L S TO ATTA I N  1 LAUNCH 
THRUST OR t 

PREMATUR� ' 
SHUTDOWN PR I OR T O ' 
O B T A I N I NG P A R K I NG '  
O R B I T  1 

I T L I  
B. SHUTDOWN PR I OR 1 

TO A b 5 o 000 N o  M o 1 
APOG�E ALT I T UD E >  1 

AND E N T R Y  t 

I N T O  T B 7  1 
FOR REASONS ' 
O T H E R  T HA N  A t 

PROP E L L A N T  1 
D E P L E T I ON t 

I 

I 

' NO S I VB S T A R T  
1 B SE I NFORM F L I G H T  A N D  
1 F I DO AND R ECOMM E N D  N O  
1 5- I VI:l S T A R T o 

1 CA P C OM A DV I S E  C R E W  

I 

t 
I 

1 A o  SPACECRAFT SEPARAT I ON 
1 BSE I N FORM F L I GHT  AND 
1 F I DO 
I 

I 

I 

1 1:l o  CONT I NU E  M I SS I ON 
1 BSE I N F ORM FL I GHT AND 

I 
I 
I 

COMMAND---

1 l o  L H Z  REPRESS CONTROL 
' VALVES CLOSED 

2o LH2 L A T C H I N G  R E L I EF 
VALVE UNLATCHED AND 
CLOSED 

3o LOX NPV OPEN OFF 

1 CUES---

1 l o  H Y D R A U L I C  R E S E R VO I R 0 1 �  � E V E �  
1 APP ROX Z �RO P E R C E N T  I L 7-40 3 ) , 

1 2 o  H Y DRAUL I C  S Y S T E M  P R ESSURE � ESS 
1 THAN 1 700  PS I A  ( D4 l-403 l o  

1 3 o  H Y D RAUL I '  R E S E RV O I R  PRcSSUR� 
1 A P PROX Z � R O  P S I A  I D4 2-40� ) ,  

1 NOT ES---

1 l o  L7-403 P � U S  ON E OF T H E  O T H ER 
1 CUES A R E  REOU I R �D FOR I MP L E M EN T A T I ON 
1 OF T H I S  RUL E •  

' 2 ,  I F  A � �  THREE CUES 
1 F U NC T I ON I NG PROPER LY • T H E Y  
1 R EQU I R ED FOR I MP � EM E N T A T I ON OF 
1 R U L E o  

A R E  
A R <.  

T H I S  

1 3 0  S P A C E C R A F T  SHOU � D HAVE COl  
1 CAPAB I L I TY AT S- l l  CUTOFf 

1 4 o  AT S l l  CUTOFF • THE CREW SHOULD 
1 I NH I � I f  THE S I V �  START W I T H T H E  
1 T R A N S L AT I ON HANDCONT ROLLER o  

' c u Es---

1 l o  THRUST CHAM�ER PRESSURE - Z ERO 
I ( D 1-401 1 o  

1 2 o  T H R U S T  OK Sw i TCHES OFF 
1 I K 1 4-4U l o  K l 5 7 -4 U 1 l o  

1 3 0  L ONG I T UD I N A L  ACC ELERAT I ON - ZERO 
I ( A2-603 ) . 

1 4 0  T B 5  I S  I N I T I ATED o  MODE CODE 2 5 o 
1 � I T  V� S ET TO UN� ( H o0-60� ) ,  

1 5 o  T B 7  I S  I N I T I A T E D ,  MODE C O D E  2 o t  
1 B I T  D 2 0  SET TU  UNE ( Ho0-b03 l 

1 NOT E---

1 SEPARA T I ON W I L� B E  R E QU I RED FOR 
1 V I OLAT I ON OF FMR 7-b OR FMR 7-14 o  

4 o  L H 2  CON T I NUOUS VENT 1 
S Y S T E M  O P E N  t 

5 o  SPACECRAFT 
SEPARAT I ON AT T I TUDE 
MANEUVER I NH I B I T  

6 .  OPEN PREVALVES · 
AND REC I RC VALVES 

' THE SPACECRAFT SHOULD 1 
' REMA I N  ATTACHED TO T H E  1 

1 S- I V B / I U  AND MON I TOR LH2 1 
1 AND LOX TANK ULLAGE ' 
1 PRESSURESo I F  SEPARA T I ON 1 

' I S  REQU I R ED •  THE SPACECRAFT ' 
' SHOULD I MMED I ATELY GO TO A 1 
' SAFE  D I S TANCE 1 7000F  FT l 1 
' FROM THE s- I VB / I U o I 

M I S S I ON REV DATE SEC T I ON GROUP PAGE 
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t1ASA - Ma n ned Spacecraft Ce nter 

M I S S I O N  R U L E S  

S E C T I ON 6 - SLV - T S I  T H ROUGH T B4 / T � 4 A  

R R U L E  CON D I T I ON / MALFUNC T I ON ' P H A S E  1 RUL I NG 1 C U E S / N O T E S / CO M M E N T S  

6 - 1 2  

I I 
I I 
I I 

S- I V B COLD H E L I UM ' L AUNCH I 

SHUTOFF V A L V E S  I I 

FA I L  O P E N  I I 
I I 

A o  P R I OR T O  LAUNCH I ' A ,  
E SC A P E  TOWER I I 
J E T T I SON AND LOX I I 
T ANK U L LAGE I I 
P R E S S U R E  I S  5 0  I I 
P S I A  OR S A T URA T E D ' I 
AT U P P E R  L E V E L  I I 

I I 

B o  B E T W E E N  LAUNCH I • s , 

E S CA P E  T O W E R  I I 
J E T T I SON AND 5 0  I I 
S E C  PR I OR T O  I I 

S I I  C U T O F F  I I 
I I 

c .  A F T E R  S - I I C U T OF F ' • c , 
M I NUS 50 SEC I I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

M I SS I ON R E V  D A T E  

A�OR T 
BSE I N F ORM F L I GH T  AND 
T RANSM I T  ABORT R EQUEST 

1 C U ES---

1 A o  l o  LOX T A NK U L L AG E  P R E S S U R E  
I 

( (.) 1 7 9 -406 ) 

2 •  LOX T AN K  U L L A G E  P R E S S U R E  

((.) 1 6 0 -406 ) 

1 B&C l •  COLD H E L I UM R E G  D I SCHARGE 
E A R L Y  S T AGE t 

BSE I NF ORM F L I GH T  AND 1 P R E S S U R E  REMA I NS G R EA T E R  
H �COMMEND E A R L Y  S T A G I NG 1 

I MMED I A T E LY 1 T H AN 2 0 0  PS I A  FOR A 
I 

CON T I NU E  M I S S I ON 

B S E  I N F ORM F L I GH T  

S EC T I ON GROU P  

t M I N I MUM OF 2 0  S E C ONDS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l ll l 0 5 -403 ) 

2 •  LOX U L LA G E  P R E S S U R E  A T  

ReL I E F  S E T T I NG ( 4 1 -44 

PS I A I  AND R E L I E V I NG 

1 D l 7 9-406 t D l S 0-40 6 ) 

3 ,  C OLD H E  BOT T LE P R E SSURE 

D � CA Y I NG ( 02 6 l - 40 3 t  

0 2 6 3 - 4 0 3 ) 

1 N O T E---

1 ALL CUES MUS T  I ND I CA T E  THE F A I L U R E  
1 F OR I MP L E M E N T A T I ON O f  T H I S  RUL E •  

P A G E  

APOLLO 1 4  F NL l l / l / 7 0  SLV - T B l  
T H R OUGH T B 4 / T B4 6 - l l  



7 S L V - T B 5  A N D  
T B 7 (C OAS T )  



R I T EM 

NA SA - Manned S pacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON 7 - S L V - T 6 5  AND T B 7 

SUMMA R Y  OF COAST PHASE K U L E S  

7• 1 I NS U F F I C I EN T  P RO P E L LANT 

7•2 L O S S  OF ONE APS MODU LE 

7•3 MA I N  FUEL VALVE FA I L S TO C L O S E  

7•4 MA I N  O X I D I Z E R  VA LVE FA I LS T O  C L O S E  

7 • 5  R A N G E  SA F E T Y  S Y S T E M  NOT S A F E D  AF T E R  I NS E R T I ON 

1-b C O L D  H e L I UM SHU T O F F  V A L V E  F A I LS O P E N  

7•7 AUX I L I AR Y  HYDRAUL I C  PUMP FA I LS 

7-8 LOSS O F  A T T I TUDE C O N T ROL 

7•9 CON T I NUOUS VENT REGULATOR F A I LS T O  OPEN 

7• 1 0  APS U L L A G E  E NG I N E  FA I L S ON 

7· 1 1  R E S ERVED 

7 - 1 2  R E S E R V E D  

7• 1 3  I U  ENV I RONM E N T A L  CON T ROL S Y S T E M  FA I LS 

7 • 1 4  COMMON BULKHEAD DE L T A  P 

7• 1 5  LOSS O F  S• ! VB S T AGE PN EUMA T I C S 

7• 1 b  R E S E K V E D  

7- 1 7  LH2 T A N K  V E N T  F A I LU R E  O R  L E A K  

7• 1 8  LOW C O L D  H E L I UM SUP P L Y  

7 - 1 9  LOX T A N K  ULLAGE PRE SSURE I S  L E S S  T H A N  3 1  PS I A  

7 • 2 0  J • 2  ENG I N E  S T A R T  BO T TL E  P R E SSURE OU TS I DE R E S T A R T  L I M I T S 

7·2 1 PU VALVE F A I L URE 

7 • 2 2  S• ! V� LOSS O f  H Y D R AU L I C  F L U I D  

7 • 2 3  R ES E R V E D  

7 - 2 4  R E S E R V E D  

7•2 5 LOX NON-PROPUL S I V E  V E N T  FA I L S T O  O P E N  

7•2b LH2 LA T C H I NG VENT VALVE FA I L S T O  O P E N  

7 • 2 7  GH2 S T A R T  BOT T L E  D U M P  FA I L S TO O C C U R  

7 • 2 8  COLD H E L I UM D U M P  F A l LS T O  O C C U R  

7 · 2 9  R E S E R V E D  

7 · 3 0  R E S E R V E D  

T H E  FOL LOW I NG M I S S I ON R U L E S  A L S O  A P P L Y  T O  T H I S  S EC T I ON••• 

b-3 I NE R T I AL P LA TFORM F A I LU R E  - ACC E L E R OM E T E R  

6•4 LAUNCH V E H I C L E  I N E R T I A L P L A T F ORM FA I LURE-AT T I T U D E  R E F E R E N C E  

M I SS I ON R EV D A TE S E C T  I ON 

APOLLO 14 F N L  1 1 / 1 / 7 0  SLV• T B 5  
A N D  T B 7 
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NA SA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON 7 - SLV - T B 5  AND T B 7  

R R U L E  C O N D I T I ON /MALFUNC T I ON '  PHASE 1 RUL I NG 1 C U E S / NO T � S / COMM�NTS 
-- ----- -------------------------------------------------------------------------------------------------

7 - l 

7 -2 

P R I OR TO R E S T A R T •  
I N SU F F  IC I E NT 

P R O P E L L A N T  R E MA I NS 
FOR ACH I E V E M E N T  OF 
A C C E P T A I:l L E  
A L T E R N A T E  M I S S ! O N o  

LOSS OF O N E  APS 
MODULE 

A o  TB!'i T O  T B 6 + 9  
M I N  2 0  S t:. C  

I 

I 

I 

' E A R T H  
1 Oll.B ! T  

I 

I 

I 

I 

I 

I 

I 

I 

1 EA R T H  

1 0R tl ! T 
1 T LC 

I 

I 

I 

I 

I 

B .  T B 7  TO T B 7 + l 5  M l N 1  

C o  T B 7 + l 5 M I N T O  L M  ' 
E J E C T I ON I 

D o  LM E J EC T I ON T O  
Y A W  M A N E U V E R  
COM P L E H  

I 

I 

I 

I 

I 

I 

I 

I 

E o  A F T E R YAW ' 
A T T I T U D E  MANEUVER ' 
COMPL E T E  ' 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 NO S- I V B  R ES T A R T  

I 

I 

1 CUE---

1 BSE I NFORM F L I GH T  AND 
' R ECOMM E N D  NO S - I V B  
1 R E S T A R T o 

' P R O P E L L A N T  R E M A I N I NG AS A S C ER T A I N E D  
1 DUR I N G R�AL -T I M� E V A LUA T I ON S  

I I 

I I 

I I 

I I 

I I 

I I 

' A • CONT I NU E  M I SS I ON 1 C U E S---

lo BSE I NFORM F L I GH T  
AND COMMAND- S- I V B 
B U R N  r�ODE ON 

' l o  MA N I F O L D  P RE S S U R E  MOD o l BE LOW 
1 l OU PSI A I D 7 0 -4 l 4 ) o 1 0 7 1 -4 1 4 )  

2 •  CREW W I LL S T AB ! L l lc 1 2 •  MAN ! F UL D  P RESSURE MOD • 2 tl�LOW 
T H E  V E H I C L E  W I T H CSM 1 1 00 P S I A  I D 7 2 - 4 l 5 ) o  I D 7 3 -4 l � ) 
R C S  I 

' B • CONT I NU E  M I SS I ON 

1 •  B S E  I NFORM F L I GH T  AND ' 
COMMAND - F C C  POWER 1 
O F F  o 

2 • C R E W  W I L L S T AB L I Z E 1 
VE HICLE WITH CSM RCS 1 

' C •  CONT I N U E  M I S S I ON 

1 •  BSE I NFORM F L I GH T  A N D ' 
COMMAND - F C C  POW�K 1 
O F F  ' 

� .  C R E W  D I SC R E T I ON FoR 1 
DOCK I NG ' 

' D •  CONT I N U E  M I S S I ON 

l •  B S E  I NFORM F L I G H T  AND ' 
COMMAND - F C C  POW E R  1 
O F F  ' 

2 •  S P A C E C R A F T  W I L L DO 
E V A S I VE M A N E U V E R  

3 ,  D O  N O T  I N I T I A T E  T B 8  

4 •  BSE P E RF ORM NON
P R O PULS I V E S- I VB 
S A F I NG tlY GROUND 
COMMAND 

' E • CON T I NU E  M I S S I ON 
' BSE I NF ORM F L I GH T  A N D  

1 N O T ES---

o ' L l M I  TS I N  FMR 7 - B  
' l o  A F T E R  U L LAGE BUR N t  1 COND I T I O N / M A L F U NC T I O N  1 1 0 1 1  
' COMMAND - S - I VB BURN 1 A P P L Y  TO T H E  FA I L U R E  
' M O D E  ON 1 COND I T I ON/MA L F U NC T I O N  E o  

2 •  A F T E R  LOX DUMP AND 
PR I O R T O  A P S BURN • 1 
COMMAND - S - l VB BURN 1 
MODE OFF ' 

3 o  A F TE R  COMP L E T I ON OF 1 
L U N A R  I MP A C T  BURNS • 1 
C OMMAND F C C  P O W E R  ' 
O F F  I 

D O  
I N  

NOT 
7-2 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON 7 - S L V - T B 5  AND T B 7  

R R U L E  CON D I T I ON /MALFUNC T I ON ' PHASE 1 RUL I NG 1 C U E S / N O T ES /COMMENTS 

7-3 J-2 E NG I N E  MA I N  I 
F U E L  V A L V E  I MF V l 1 
FA I L S TO C LOSE A T --- 1 

Ao F I R ST S - I V B  
C U T O F F  

B o  SECOND S- I VB 
C U T O F F  

' E A R T H  
' ORB I T  

I 
I 
I 
I 
' 
I 
I 
I 
I 
' 
' 
I 
' 
I 
I 
I 
I 
I 
I 
I 
' 
' 
' T L C  
I 
I 
I 
0 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
1 CUE S---

1 l o  MA I N  
I I G4-4 0 l l o  

F U E L  VALVE POS I T  I ON 

1 A o  CONT I NU E  M I SS I ON 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
• 

B S E  I N F ORM F L I GH T  AND 
COMMAND I ASAP l ---

lo P R E V A L V E S  AND 
REC I RC SHU T O F F  
V A LV E S  C LOSED 
( SE E  N O T t ::l ) 

' 2 o  MA I N  F U E L  VALVE O P � N  1 K l l � -4 0 l l o  

I 
I 
I 
1 3 o  F U E L  
1 \ F l-4 0 l l o  

FLOWM E T E R  FLOW R A T E  

' 4 o  F U E L  R EC I R C FLOWRA T E  I F 5 -4U4 l o  
2 o  A T T E M P T  T O  C Y C L E  AND 1 

C LOS E MFV 1 NOT ES·--

IF SUCC ESSFUL • B S E  
COMMAND---

3 , P R E V ALVt AND R E C I RC 
SHU T OF F  VALVES 
OPeN 

1 l o  IF TH I::. M F V  IS O P E N o T H E  LH2 PUMP 
1 I N LI::. T P R I::. SSURE W I L L GO T O  Z E RO A F T E R  
1 COMMAND A C T I ON \ A e l l o  

1 2 •  T H I S  F A I LU R E  W I L L R t::WU I R E  
' E VA L UA T I ON O F  L H 2  R E S I DUALS T O  
1 D E T I::. RM I N I::. ADEQUACY F OR T L I  V E L OC I T Y 
1 C U T O F F  \ R E F  F M R  7• 1 1 •  

1 3 0  A FA I LU R E  FOLLOW I NG SECOND BURN 
1 C UT O F F  W I LL R E WU I R E A R E -EVALUA T I ON 
1 OF LUNAR I MP A C T  V E LO C I T Y  DES I RI::. D •  

1 B o CON T I NU E  M I SS I ON 
I 

I 
I 

1 BSE I N FORM F L I GH T  AND I 
I 

l •  A T T E M P T  TO C LO S E M F V  1 
W H E N  LOX DUMP I S  1 
COM P L E T E o  B S E  C M D o  1 

2 o  PREVALVES AND R EC I RC 1 
V A L V E S  C LOSE 1 

M I SS I ON R EV DATE S EC T I ON GROUP PAGE 
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NASA - Ma n n e d  Spacecraft C e n t er 

M I S S I O N  R U L E S  

S E C T I ON 7 - S L V  - T 8 5  AND T 8 7  

RUL I NG I C U E S / NOT E S / C OMMENTS 
- - - - ---------------------------------------------------------------------------------------------------

7 4 J-2 E N G I N E  MA I N  1 

OX I D I Z E R  V A L V E  ( MOV l ' 

FA I L S TO C LOS E A T--- 1 

A o  F I R S T  S - I V E>  
C U T O F F  

B o  S E C O N D  BURN 
C U T O F F  

' EA R T H  
' OR B I T 

1 T LC 
I 
I 
I 
I 
I 

" '  I C. 

I 
1 C U ES---

1 l o  MA I N  OX I D I Z E R  VALVE POS I T I O  
1 ( G 3-4 0 l l G R E A T E R  THAN 1 0  D E G ,  

1 A o  C ONT I N U E  M I SS I ON /  1 

1 NO S- I VB R � S T A R T  1 2 o  MA I N  OX I D I Z E R  V A L V E  O P E N - 0  
' B S E  I NF ORM F L I GH T  AND ' ( K l 2 0-4 0 l ) ,  
1 COMMAND ( ASA P ) --- I 
1 l •  P R E V A L V E S  AND 1 3 o  LOX F L O WM E T E R  FLUWRA T E  F l -40 
1 R E C I R C S H U T O F F  1 G R EA T E R  THAN 4 7  L S / S E C o  
1 V A L V E S  C LOSED 1 

' 2 o  A T T E M P T  TO CLOSE 1 4 o  LOX I NJ E C T OR P R E SS U R E  
I MOV I ( 00 0 0 5 - 40 1 ) 
1 I F  A • 2  I S  S U C C E SSFU L t  1 
1 BSE I NF ORM F L.. I GH T  1 N O T E S  
1 AND COMMAND ' 
1 3 o  P R E VA L V E S  AND R E C I RC 1 l o  I F  T H E  MDV I S  O P E N t  T H E  L O X  P U M  
1 S H U T O F F  VALVES O P E N  ' I N L � T  P R E S S U R E  W I L L GO TO Z ERO A F T E  
1 I F  A o 2 o  I S  UNSUCCESSFU L • '  COMMAND ( A l l o  
1 B S E  I NF ORM F L I GH T  AND 1 

1 R ECOMMEND NO S I V B  1 2 o  TH I S  F A I LU R E  W I L L R E WU I R  
I R E S T A R T  I E V A L UA T I ON O F  LOX R E S I DUALS T 
1 ' D E T ERM I N E ADEWUACY F OR T L I  VE LOC I T  
' ' C U T O F F  ( R � F  F M R  7-l l 
1 B o  C ON T I NU E  M I SS I ON 1 
1 S S E  I NFORM F L I GH T  AND 1 D E L T A  V E LOC I T Y R EWU I REMEN T S  
1 l o  A T T EM P T  TO CLOSE MDV 1 
1 WHE N LOX DUMP I S  1 
' COMP L ET E t  S S E  COMMAND ' 
1 2 •  P R E V A L V E S  AND R EC I RC 1 
1 V A L V E S  C L OS E ,  1 

GROU P P A G E  

• ' "' !l/ 1 /  SLV- T B 5  
A N D  T B  7 



N ASA - Manned Sp acec r a ft Center 

MISSION RULES 

SECT IO N 7 - S L V  - T B 5  AND TB7 

R RULE COND I T I ON / MALF UNC T I O N ' PHASE 1 R U L I NG 1 CUES /NO T E S /COMME N T S  
- - ----- ---------------------------- ---------------------------- - - - - - - - - - - -------------------------------

7-5 RANGE SAF E T Y  SYSTEM 1 E O 
NOT SAF E D  A F T E R  t 
I N S E R T I ON t 

A o  PROPELLANT 1 
D I SP E R S I ON t 
S Y S T E M  NUT ARMED 1 

I 
I 
I 

B o  PROP�LLANT 1 
D I S PERS I ON t 
S Y S T E M  AHMED AND t 
R SO HAS N O T  S E N T  1 
MFCO t 

I 
I 
I 
I 
' 
I 
' 
I Ao CON T I NU E  M I SS I ON 

BSE I N F ORM F L I GH T  AND 
RECOMM E N D  RSO S E ND 
SAFE COMMAND 

1 B o SPAC E C R A F T  S E P A RA T I ON 
I 
I 
1 BSE I N F ORM FL I GH T  AND 

lo R E COMMEND 
S P A C E C R A F T  
S E P A R A T I ON TO A 
S A F E  D I S T A N C E  
1 7 0 0 0  F T l o  

2 o  W H E N  SPAC E C R A F T  HAS 
REACHED A SAF E 
D I S T A NC E • 
RE COMME ND RSO S E ND 
S A F E  COMMA N D o  

M I SS I ON R E V  D A T E  S EC T I O N GROU P 

APOLLO 14 F N L  l l / l / 7 0  SLV- T B 5  
A N D  T B 7  

' 
' 
' 
' CUE S---
' 
' 1 0 F I R I NG UN I T  l RS E B W  G R E A T E R  
' T H A N  O H  t:: (olUAL J() l o b  V O L T S  
' I M 3 0 -4 l l l o  
' 
' 2 o  F I R I NG UN I T  2 HS E.BW G H E A T E R  
I T HAN OH £(olUAL TO l o b  VOLTS 
' ( M 3 l - 4 l l l •  
' 
' 
1 :O o  RANGe S A F � T Y  R E.C c i V � R  N O o  l 
1 E N A B L E  I N �7-4 l l l  B E T W E E N  2 o 4  A N D  4 o 5  
1 VO L T S o  

1 4 o  RANGe S A F E T Y  R EC E I V E R  N O o  2 
1 ENABLE ( No 2 -4 l l l  B E T W E E N  2 o 4  A N D  4 o 5  
1 VUL T S o  
I 
1 5 o  RSO D I S P L A Y  A N D  COMMAND S Y S T E M 
1 S T A T U S o  

1 N O H . S---

1 l o  RSU SHOULD NOT A T T E M P T  TO S A F E  
1 T H e  R A N G �  S A F � T Y  R E C � I V E R S  O N  R E V S  2 
1 AND 3 UNT I L  MCC CONF I RMS T H E  
1 P R O P E L L A N T  D I S P E R S I O N  S Y S T E M  I S  NOT 
1 A R M E D  ( C ON D I T I ON A O N L Y J o  

1 2 o  E I T H E R  CUE l OR C U E  2 I S  
1 SUFF I C I E NT FOR I MP L E M EN T I NG R U L E  B o  

1 :O o  C U E S  �&4 A R E  VA L I D  ONLY W H E N  T H E  
1 V E H I C L E  I S  R EC E I V I N G 450 MHZ 
1 RA D I A T I O N •  
I 

PAGE 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON 7 - SLV - T 8 5  AND T 8 7  

R R U L E  COND I T I ON / MALFUNC T I ON ' P H A S E  1 RUL I NG 1 C U E S / NU T ES /CUMM�N T S  
- - ----- -------------------------------------------------------------------------------------------------

S- l VB S T A G E  COLD ' 
H E L I UM S H U T O F F  1 
V A L V E S  F A I L  TO C LOSE ' 
A T --- I 

A •  TB5 + l •4 SEC 

B .  TB7 + l o l  S E C  

' E A R T H  
' ORB I T  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' 
' 
' 
I 
' 
' T L C  

1 C U E:.S---

' 1 l •  C OL D  H E L I U M R EG U L A T O R  
' 1 P RE S S U R E  GR�A T E R  T HAN 
I I I DO l 05-403 ) .  
' A •  CONT I NU E  M I SS I ON / S P A C E - 1 
' CRAF T S E P ERA T I ON 1 2 o  L O X  T A N K  ULLAGE 
I I ( DO l 7 9-406 t DO HW-406 l o  

D I S C H A R G E  
200 P S I A  

P R E S S U R E S  

BSE I NFORM F L I GH T  A N D  
COMMAND--- 1 3 o  COLD H E L I UM BOT T L E  P R E SSURE 

lo LOX �PV VALVE OPEN 
I R E F  NOT E 3 l 

2 o  A T T EM P T  TO C L O S E  
S T AGE COLD H E L I UM 
SHUT OFF V A L V E S  

I F  2 SUC C E SS F U L • B S E  
COMMAND I MM E D I AT ELY---

3• LOX NPV VALVE CLOSE 
( R E F  NOT E 3 l  

1 D E C A Y I N G  I D2 6 l-40 3 t  00263-403 ) ,  
I 
I 
1 N O T E:. S---

1 l o  AC T I ON R E QU I RE:.D TO AV O I D  
1 E XC E:.E D I N� L O X  T K  OV E:. R  P R ESS OR 
1 BULKHEAD POST I V E D E L T A  P R E S S  L I M I T S 
1 ( FMR7-l 4 )  • 

1 2 0  S E E  F M R  7-lB F O R  R E S T AR T  
4 •  I F  L O X  U L L A G E  1 C R I T E R I A  FOR OF F-NOM I NAL COLD H E L I UM 

P R ESSURE AT 50 P S I A  1 P RESSUR E •  
O R  SATURA T ED B S E  1 
I NFORM F L I GH T  AND 1 3 •  I F  LUX NPV VALVE F A I LS TO O P E N  
R E COMM END I MMED I AT E  1 T H E  L O X  V E:. N T  V A L V E  CAN B E  O P E N E D  AS 
SPACECRAFT S E P E kA T I ON '  BAC K U P .  
T O  A S A F E  D I S T A NC E •  1 

1 B . CON T I NU E  M I SS I ON 
I 

AF T ER T B 7  + 2 M I N  30 
SEC t S S E  I NF ORM F L I GH T  
A N D  COMMAND---

l• LOX NPV V A L V E  O P E N  
( R EF NOT E 3 l  
A T  T B 7  + l 5  M I N  BSE 
S E N D---

2 o  LOX NPV VALVE C LOSE:. 
I R EF NOT E 3 )  

I 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON 7 - S L V  - T B 5  AND T B 7  

R R U L E  COND I T I ON / M A L F UN C T I O N '  P H A S E  1 R U L I N G 1 C U E S / N O T E S / COMMENT S 

-- ----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

S- I V B A U X I L I A R Y  ' 

H Y D R AU L I C  PUMP FA I LS '  

A o  T O  T URN O F F  AS 

S EvUI: N C E D  

B o  TO TURN O N  

' EA R T H  

' OR B !  T 

l o  AS S EQUENCED ' 

AND THE 

HYDRAUL I C  
F LU I D  T EMP I S  ' 

BELOW OR 

PRED I C T E D  

T O  BE B E LO w  T O '  

l O  D E G  F 
BEFORE N E X T  

STAT I ON AOS 

2 o  AT T B 6  + 3 
M I N  39 SEC 

I 
I T L l  

C o  T O  T U R N  U N  FOR 1 T LC 

LOX DUMP I J-2 ' 

E N G I N E  NOT I 
C E N T E R E D  I N  P I TCH ' 

PLANE P R I OR T O  ' 

LOX DUM P I  I 

l o  E N G I N E G I MB A L  ' 

ANGLE LESS ' 

T HAN + / - 3 I 
DEGR EES 1 

I 
2 o  E NG I Ne G I MBAL 1 

A N G L E  GREA T E R  ' 

THAN +/- 3 1 
DEGREES 1 

I 
I 
I 
I 
I 

3 o  A T T I TUDE E R ROR ' 

G R E A T E R  THAN ' 

10 D EG R E E S  ' 

DUR I NG DUMP ' 
I 
I 
I 
I 

I 
I 
I 
I 

1 C U E S ---

1 A o l o  S Y S T EM P R ESSURE I D 4 l -403 l o  

' A • CONT I N U E  M I SS I ON 

BSE I i' FU I<�i 
F L I GH T  AND 

1 2 o  R E S E R VO I R  �EVEL I L 7-4 0 3 1 o  

1 3 o A F T  �uS NU o 2 C U R R E N T  I M 2 2 - 4 0 4 1 o  

' l •  A T T E M P T  T O  T U R N  OFF 1 40  HYDRAUL I C  RESERV O I R  O I L  PRE SSURE 
1 I D4 � -4 0 3  I • 1 AUX I L I A R Y  H Y D R AU L I C  

I PUMP AS SOON AS 
1 POSS I B L E  I 
I 
I 
I 
I 
I 
I 
I 
I 

1 N O T E S---

1 A o l o  F A I LU R E  IN HYDRAU L I C  P UMP 

1 D E P L E T E S  AFT NOo 2 � A T TERY I N  
1 A P P RO X I MA T E L Y  9 0  M I N  A N D  OVERHEA T S  

1 H Y D R AUL I C  S Y S T E M  I N  A P P ROX I MA T E L Y  7 U  

1 M I N  

1 B o CONT I NU E  M I S S I ON 
I 

1 CUE S---
I 

I BSE I NFORM F L I GH T  A N U 1 B o l o  S Y S T E M  PR E S SU R E  I D 4 l -4 0 3 1 o  

l •  A T TEMPT T O  T u R N  

AU X I L I AR Y  H Y D RAU L I C  1 2 o  R E. S E kV U i k  O I L  L e V E L  I L 7 - 4 0 3 I o  
PUMP ON 

' 3 0 A F T t:: R 
I ( M 2 2 -4 U 4  I .  

�us N Oo C U R R E1H 

1 4 o  R ES E RVO I R  PHESSUR� I D4 2 - 4 0 � 1 .  

' � .  H Y D RAUL I C  PUMP I N L E T  O I L  T EMP 

' I C 50-4 0 l l o  

B S E  I NFORM F L I GH T  AN D '  
2 •  COMMAND AU X I L I A RY 1 6 o R ES E R V O I R  O I L  T E MP I C 5 l - 4 0 3 l o  

H YDRAUL I C  PUMP OFF 1 

1 C o CON T I NU E  M I SS I ON 1 C o l o  A C T UA T OR P OS I T I ON 1 G l - 4U Q )  

l o  C O N T I NU E  M l'SS I ON 

B S E  I NFORM F L I GH T  

2 o  C ON T ! NU� M I SS I ON 

B S E  I NFORM F L I G H T  

A N D  C OMMAND---

l o  P REVA L. V E S  AND 

REC I I'C VALVES 
C LOSED 

1 2 o  S Y S T EM P R � S SURt I D4 l -40 3 1 

1 3 ,  X - PH I G R E A T t::R T HAN 10 D E G R E E S  

' I H60-o03 I 

1 N O T E S--
I 
1 l o  T H E  A T T I T U D E  R A T E  L I M I T S  
1 D O  NOT A P P L Y  T O  T H I S  RU L E o  
I 
I 

I N  7-S 

1 2 o  A P I T C H  AC TUA T O R  D E F L � C T I UN I N  

1 E X C E S S  OF + / - 3 D E GREES I S  O N L Y  
1 E X P EC T ED F O R  T H E  F OL L OW I NG 
I COND I T I ONS---

1 I A I  E RRON�OUS COMMAND S I GNAL 

1 I B I  ACTUATOR F A I LURE 

3o C ONT I NUE M I SS I ON 1 3 o  S I NCE  T WO APS ENG I NE S  A R E  
' A V A I L A B L E  F O R  A T T I T U D E  C O N T R O L  I N  

B S E  I NFORM F L I GH T  A N D ' T H E  Y A W  PLANE --- A T T I T U D E  C O N T R O L  

COMMAND--- 1 I N  T H I S  P L ANE W I L L �E MA I N T A I N E D  F O R  
' AN AC T U A T OR I N  A H A R DOVER COND I T I ON ,  

l o  P R E V A L V E S  AND 
R EC I RC VALVES 

C LO S E D o  

M I SS I ON R E V  D A T E  SE C T I O N  GROU P PAGE 
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NASA - Ma n n ed Spacec raft C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 7 - SLV - T B 5  AND T B 7  

R H U L E  CON D I T I ON / MALFUNC T I O N '  PHASE 1 RUL I NG ' C U E S / NO T e S / C O M M e N T S  

7-8 LOSS OF A T T I T U D E  
C O N T I< O L  DUR I N G 

A o  T B 5  

B ,  T B 6  T O  T B 6  + 9 

M I N  20 St:: C 

c ,  T B 7  

M I S S I ON 

I I 
I I 
I I 
I I 
I I 
' E A R T H  ' A • 
' ORB I T /  I 
' T L C  I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
' T L l  • s , 
I I 
I I 
I I 
I I 
I I 
I I 
' T L C  I C o  
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

REV DATE 

S PACECRAFT GU I DANC E 

TAKEOVE R /  

S P A C E C R A F T  S E PARAT I ON 

B S E  I N F ORM F L I GH T  AND 

R E COMME ND S P A C E C R A F T  

GU I DA N C E  T A K E O V E R  

IF UNSUCCESS F U L • B S E  

R ECOMMEND S PA C E CRAF T 

SEPARAT I UN 

T L I  I NH I B I T  

B S E  I NFORM FL I GHT AND 
RECOMME ND T L I  I N H I B I T  

C R EW O I SCR U I ON 
B S E  I N F ORM F L I GH T  AND 

F I DO 

' cuE s---

' A, l o  AN�ULAR R A T E S  - P I T C H  

' I R4 - 6 0 2 1 o  OR YAW I R 5 - 6 0 2 1 GR E A T E R  
1 T H A N  O e 3  D E � / S E C  AND N O T  D E C R EA S I NG •  

1 O R  RO L L  ( H 6 -6 0 2 o R l 2 - o 0 2 ) o  G R EA T E R  

1 T H A N  O e 5  � E G / S eC A N D  N O T  D E C R EA S I NG 
I 
1 2 ,  ANGULAR R A T ES-P I T CH 1 R l 3 - 6 0 2 l •  OR 
1 Y A W  ( R 8 -o 0 2 1 �REA T E R  THAN O d  
1 D � G / S EC AND N O T  D E C R EAS I N � o  OR R O L L  

1 l R l 2 - 6 0 2 1  � R E A T E R  T HAN O o 5  U E G / S E C  

1 A N D  N O T  D E C R E A S I NG ! SE E  N O T E  3 1  

' 3 ,  LOSS OF A T T I T U D E  CON T KUL AL E R T  
t ( S E t.  NOH:: 2 1  

1 b e  l o  SAME AS A e l •  ABOVE 

1 z ,  S AME AS A e 2 •  A60V E 
I 
1 3 •  LOSS OF A T T I T U D E  C O N T ROL 
t ( SI::t:: NOT t:: 2 1  

1 C e  I •  S AME AS A • l •  A BOVE 

t 2 ,  SAME AS A , z ,  A60VE 

A L E R T  

le DO N O T  START E V AS I V E  1 3 ,  L O S S  O F  A T T I T U D E  CONT ROL ALER 

2 .  

3 .  

MANEUVER 1 ( SE E  NO T t. S  2 AND 4 1  
I 

DO N O T  I N I T I A T E  T B 8  I 
I 

B S E  P ERFORM NON- I 
PROPULS I V E S I VB I 
SA F I NG BY GROUND I 
COMMAND o I 

SECT ION GROUP PAGE 

APOLLO l4 FNL l l / l /70 SLV-TB 5 
A))ID TB7  1-e 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON 7 - SlV - T B '  AND T B 7  

R R U L E  CONO I T I O N / M ALFUN C T I O N 1  PHASE I RUL. I NG I C U E S / N O T E S /COMME N T S  

- - ----- ----------------------------------------------- --------------------------------------------------

7-8 
COi�T D .  T B S  

I I 
I I 

I I 
I I 

1 T L.C I D •  CON T I N UE M I SS I ON 
I I BSE I N FORM F L. I GH T  AND 
I I F I DO AND T E R M I NA T E ---
I I 

I I l •  L.OX DUMP 
I I 

I I 2 .  U L.lAGE ENG I N E 
I I 

I I 3 . L. H Z  CVS 
I I 

I I 

I I 

I I 
I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 
• I 

I I 

I I 
I • 

• I 
I I 

I I 

I I 

I • 

I I 

M I SS I ON R EV D A T E  S EC T I ON 

A P O l l O  1 4  F N l  l l / l / 7 0  S L V - T B 5  
AND TB 7 

BURNS 

GROUP 

I 
I 

I 

I 

I 

I 
I 
I 

I 

I 

I 
I 
I 
I 
I 
I 

I 
I 

I 

I 
I 

I 

I 

I 
I 
I 
I 

I 
I 
I 
I 
I 

I 

• 
I 

D ·  l ·  SAME AS B • l •  ABOVE 

2 .  SAME AS e . 2 .  At:lOV E 

3 .  SAME AS B e 3  • ABOV E 

N O T E S  

l ·  I MME D I A T E L Y  A F T ER S - I V B  C U T UF F t  
S I C  R E T U R N  O F  CUNTRUL. T O  SATURN O R  
Ll U 1. U N u  P R OGR AMo"'ED MAfi<EUVERS T H E  
ABOVE k A T E  L I M I T S  A R E  NOT 
A P P L. I C A B L. t:. .  

z .  L.OSS OF A T T I T U Ll �  c o,HRvl A L. E R T  
W l l. l  B E  G I V E N  FOR T H E  FOL.L.OW I N I.i  
CO.�D I T  I ONS---

( A )  L.VLl C / L.V D A  COMPU T A T I ONAL. F A I L.URE 

( 8 )  A BNORMAl A T T I T U D E  ERROR S I GNALS 

( C )  FA I L.URE T U  l i'< I T I A T E  P R O PE R  
G U I LlANC E SEYUENCE 

3 .  T H E S E  C U E S  A R E  VAL. I D  I F  R A T <:  
C HA N N E L.  S W ! T CH O V E R  HAS NOT OCU R R E D  

4 • L.OSS oF A T T I TUDE CONTROl A L. E R T  I S  
SUF F I C I E N T F O R  I MP L.EMENT I NG T H I S  
RUL.I:. EXCEPT FOR PA R T S  8 A N D  D 

P A G E  



NA SA - Manned S pacecraft Center 

M I S S I O N  R U L E S  

S E C T I O N  7 - SLV - T tl 5  AND T B 7  

R RUL E COND I T I ON / M ALFUNC T I ON ' PHAS� t RUL I NG 1 C U E S / N O T � S / C O M M � N T S  
-- ----- -----------------------------------------------------------------------------------------�-------

7-9 CON T I NUOUS V E N T  
S Y S T EM I CV S I  
REGULATOR FA I L � T O  
O P E N  I N  T B 5  ( T 8 5  + 
59 S E C I 

M I SS I ON 

' E A R T H  
' ORB I T  
' T L I  
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 

I 

I 

' EA R T H  
1 OR B I T  

' CO N T I NU E  M I S S I ON 

1 �S E  I NFORM F L I GH T  AND 
I 
I 

I 
I 
1 C U ES---

0 l o  C V S  NOZ. Z L E  
• D l a G - 4 0 9 1 .  

P R E S S U R E  < D l a l - 4 1J 9 o 

' l • A T T E M P T  TO O P E N  CVS 1 2 •  C V S  R EG U L A T O R  C L OS E D  < K l 5 4 - 4 l l l •  
1 RE L I E F OVERR I D E SHU TOFF 1 
t VALVE 1 3o  LH2 U L L A G E  PRESSURt ( D l 7 7-4 U a o 
t 0 D l ? a- 4 0 8 ) •  
' I F  UNSU C C E SSF U L • BS E---

0 G o V E N T  T H E  LHG T AN K  1 NOT �S---
1 P R I O R  TO T � c  + 8 M I N  4 0  1 
' SEC TO A V A L U E  B E LOW T H E ' 
' PRESSURE R E QU I R E D  FOR 1 l o  I F  T H E  C V S  R EGULATOR FA I L S T O  
1 S- I V B R E S T AR T •  1 UPE N o  l H � LH2 S A T U RA T I ON T EM � E R A T U R E  
t 1 W I L L I N C R � ASE ABOVE NOM I NA L  R E S T AR T  
' I F T H E  L H 2  BLOWDOWN I S  
1 C OM � L E T E D  W I T H I N  30 
' M I N U T E S  P R I OR TO T B c  
1 1 N I T I A T E o  COMMAND---

1 3 o U L LAGE ENG I N E S  ON 

1 AF T E R  90 SEC OF ULLAGE 
' S E N D---

1 4 o  ULLAGE ENG I N E S  OFF 

1 UL LAG I NG SHOU L D  BE 
' COMP L E T E D  P R I OR T O  THE 
' AM B I E N T  R E PRESSUR I Z A T I ON .  

' I F N E I T HE R  COMMAND 
1 AC T I ON ( S I  l NOR 2 I S  
1 SU C C E SS F U L o B S E  
t I N FORM F L I GH T  

1 L I M I T S o  
I 

1 z ,  CO�WIANU AC T I O N  W I LL R EUU I R £ 
1 E VA L UA T I UN OF LH2 R E S I DUALS TO 
1 D � T E R M I N E  ADEUUACY F O R  T L I  V E L OC I T Y 
1 C U T U F F o 
I 
I 

I 

I 

I 
I 
I 

I 

I 
I 

I 

I 

I 

I 

• 
I 
I 

R E V  D A T E  S EC T I O N GROU P PAGE 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON 7 - SLV - T B 5  AN� T B 7  

R R U L E  COND I T I ON / M A L F UNC T I ON '  P H A S t:.  1 RU L I NG I C � E S / N O T E S /COMMENTS 
-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

7 - 1 0 

7 - l l 

APS ULLAGE E N G I N E I S ) 1 E A R T H  

THRUST F A I LS T O  
T E R M I NATE A T  
SEQUENCED T I MES 

1 ORB I T  I 
1 T L I I T LC 

IU S T A T E  V EC TOR ' L AUNCH 
D I F F E R S  FROM THE ' 
M S F N  S T A T E  V E C TOR BY ' 
6 S I GMA I U  e R RORS t 

AND C V S  U N C E R T A I N - t 
T I E S AND I S  CONF I R- ' 
MED BY A C OMPAR I - 1 
SON OF I MU TO MSFN 1 

R U L E  NUMBER 7 - 1 2  
I S  RESERV E D •  

1 C ON T I NU �  M I SS I ON 
I 

' cuc:s---

' 1 l o  ULLAuE E N G I N E  T H R U S T  C H A M I:l E R  
1 BSE I NF O R M  F L I G H T  AND 1 P RfSSURE I D 2 2 0 -4 l 4 o  0 2 2 1 -4 1 � ) . 
1 A T T EMPT TO T E R M I N A T E  1 
' UL L AGE E N G I N E THRUST 1 2o A P S  HEL I �M SPHERE P H E SSUHE 
' 1 D EC R EAS I � G ( 0 j 5 -4 1 4 o  0 3 b -4 1 5 o  
t I F  UNSUC C E S SFU L •  BSE 1 U 2 � U-4 l 4 o  02 5 1-� 1 5 1 ,  
' I N F ORM F L I GHT OF ' 
' I MPEND I NG LOSS OF 1 
' A T T I TUDE CONTROL CAPA B I L I T Y '  

' CO N T I NU E  M I S S I ON 1 C U ES--
' 

1 BS E  I NF O R M  F L I G H T  AND 
' R E C OMMEND IU NAV I GA T I ON 
' UP D A T E  

I 
I 
I 

l o  6 
M l l� o  

S I GMA I U  

I l A  I LJ t:. L T A  
I 

EHRORS 

"' = 3 o l  

AT T 

i' h M e  

I I B I D E L T A  H V  = 6 7 & 1.1 1  F T o  
I 

+ s o  

I I C  I D E L T A  "' DOT �\AX = 1 6  F T I  S E: C  
I W H E N  D E L T A  w = 7 2 7 7  FT o 
I 
1 2 o  6 S I GMA IU E R RO R S  AT T + 1 HOUR 
1 45 M I N o  

I A J  � t:. L T A  A = 3 o 5  N o M o  

1 8 1  D E L T A  RV = 1 8 1 46 8  F T o  

1 ( ( )  � E L T A  W �OT M A X  a 16 F T / S E C  
1 w H E: N  D E L T A  W = 1 1 3 3 8  F T o 

M I SS I ON REV D A T E  SEC T I ON GROU P PAGE 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON 7 - SLV - T B 5  AND T B 7  

R R U L E  COND I T I ON / M ALFUNC T I ON ' PHASe RUL I NG 1 C U E S / NO T � S / C OMMcNTS 
-- ----- - - - - - - - - - - - - - - - - - - - - - - - - - - --------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -----------------------

7 - 1 3 

I 
I 
I 

I U  E C S  W A T ER V A L V e  1 
FA I L S TO C YC L �  O P E N  1 A L L  
AND C L OSED t 

A, W A T E R  V A L V E  
C L O S E D  AND 
COOLANT I N L E T  
CONTROl.. 
T E M P E R A T U R E  I S  
6 4  D E G ,  F O R  
H I G HE R t  A N D  

T H E  I N E R T I A L  t 

G I M B A L  o 
T EM P E R A T U R E  I S  1 11 b£<;. F 
OR H I G H E R o OR t 

T H E  LVDA o 

T EM P  N O o l  OR t 

N0 o 2  I S  t 

1 5 6  D E G o F  ' 
OR H I GH E R t  OR 1 
T H E  L V D C  M E MO R Y  ' 
T E M P  I S  1 2 4  D E G o F 1  
OR H I GH ER o 

B o  W A T E R  V A L V E  O P E N  1 
AND COOLANT I N L E T ' 
C O N T R O L  T E MP I S  t 

5 5  D E G ,  F OR ' 
L E S S • AND I 

THE I N E R T I A L ' E A R T H  
G I MBAL ' ORB I T  
T EM P E R A T U R E  I S  1 T L I  
1 0 2  DEG , F OR 1 T L C  
L E S S •  O R  o 

T H E  L V D A  T E MP 1 

N O o l OR N O e 2  I S  t 

50 D E G e  F OR L E SS ' OR 

T H E  L V D C  ' 
T EM P E R A T U R E  I S  ' 
50 D EG e F  OR L E SS • '  

I 
I 

I 
I 

0 A o CONT I NU E  M I S S I ON 

1 BSE I NFORM F L I GH T  AND 
' SEN D---
' 
I 
I l o  E C S  LOG I C  I NH I B I T  
I COMMAND 
I 
I 
I 2 .  W A T E R  V A L V E  O P E N  
I 

' 
I 
I 
I 
I 
I 
I 
I 
I 
• 
I 

1 B o  CONT I NU E  M I S S I ON 
I 
1 BS E  I NF O R M  F L I G H T  AND 
' S E N D---

l •  E C S  L OG I C  I NH I B I T  
C Of•IMAND 

2 o  W A T E R  VALVE C L OS ED 

M I SS I ON REV D A T E  S EC T I O N  GROUP 

APOLLO l4 FNL l l / l / 7 0  SI..V - T B 5 
AND T B 7  

C U ES---

1 l o  W A T E R  VALV E C L OS E D / OP E N  C G 5 -6 0 l o 
I G6-6 0 1 ) .  

I 2 ·  cooqNT T E M f'  ! C l 5 -o 0 l l o  

1 � .  GMW MODE CODE 27 B I T  D 8  S E T  TO 
1 ZERO ( H6 0- 6 0 3 ) o  

1 4 ,  S T - 1 2 4  I N E R T I AL G I MBAL T EMP 
1 C C 34-6 0 3 l o  

I 5 .  SUBL I MA T O R  I N L E T  T EMP C C l l - 6 0 1 ) •  
I 
I 6 e  L VDC MEMOR Y T EMP ( C 5 4-6 0 3 ) o  
I 
I 7 .  LVDA T E M �  N o ,  l I C 5 5 -60 3 ) o  
I 
I a .  LVDA T EMP NO. 2 C C 5 6 -6 0 3 ) e  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PAGE 

7 - 1 2  



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 7 - SL V - T B 5  AND T B 7  

R R U L E  1 C ON D I T I UN / M A L F U NC T I ON 1  P H A S E  1 �UL I NG 1 C U E S / N O T t S / CUMMENTS 

- - ----- -------------------------------------------------------------------------------------------------

7 - 1 4  S- I V B S T A G E  COMMON 
BULKHEAD D E L T A  
P R E S S U R t  R EACH�S 
OR EXCE EDS---

A o  M I NUS 20 PS ill 
OR 

PLUS 30 PS I D  

B o  M I NUS Z o  PS I D  
OR 

PLUS 3 0  P S I D  

M I SS I ON 

I 
I 
' E A R T H  
' ORB I T  
1 T L C  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' A • CONT I NUE M I SS I ON 

1 BSE I NF ORM F L I GH T  AND 
' COMMAND---

LH2 AND /OR LOX V E N T  
V A L V E S  O P E N  OR CLOSED 
T O  P R E C LUDE R E AC H I NG 
SEPAR A T I ON L I M I T S 

1 B o SPAC E C RA F T  SEPARAT I ON 

' BSE I NF O RM F L I GH T  AND 
1 F I DU A N D  REC OMMEND 
1 SPAC E C R A F T  SEPARAT I ON 
' TO A SAF E D I S T ANCE 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

REV DATE S EC T I ON GROUP 

APOLLO l FNL l l / l / 7  S LV- T B 5  
A N D  T B 7  

I 
I 
I CUE S---

1 l o  LH2 T ANK U LLAGE 
I ( K l 7 7 -4 0 H t  D l 7 �-4 0� l o  

1 2 •  LOX T A N K  U LLAGE 
' 1 D l � 0 -4 0 o o  D l 7 9-40o l 
I 
I 3 ,  LH2 
I ( D2 - 40 3 J o  

I 4 ,  LUX 
I I D 3-403 l o  

I 

1 NOT t.S---

PUMP 

PUMP 

I NL E T  

I NL E T  

P R E S S UR E  

PRESSURE 

P R E S SURE 

P R E SSURt. 

1 l o  M I N US DELTA P R E S SU R E  I S  D E F I NED 
1 AS A F U t. L  T ANK U LLAGE PRESSURE 
1 GREATER T HAN T H E  L OX T A N K  U L L AGE 
1 P R E S S UR E •  

1 2 o  P LUS D E L T A  PRESSURE I S  D E F I NED 
1 AS A LOX T A N K  U LLAGE PRESSURE 
1 GREATE� T HAN T H E  F U E L  TANK ULL AGE 
1 P R E. SS U R t :.  

1 �.  T H E  M I N I MUM R E COMME N D E D  D I S T A N C E  
1 B E T W E E N T H E  S- I VB A N D  T H E  SPAC E C R A F T 
1 I S  7 t 0 0 0  F T o  

1 4 o  T H E  BULKHEAD W I LL S T K U C T U RA L L Y  
1 F A I L A T  THE U L T I MA T E  L I M I T S Of M I NUS 
1 3 2 o 5  PS I D  O R  P LUS 4 2 o 0  P S I D o  

PAGE 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON 7 - SLV - T B 5  AND T B 7  

R R U L E  CON D I T I ON / MALFUNC T I O N '  P H A S E  1 RUL I NG 1 CUES / N O T � S / COMM�N T S  

-- ----- - - - - - - - - - ----------------------------------------------------------------- -----------------------

7 - 1 5 

7 - 1 7 

7 - 1 8 

S- l VB S T A G E  
P N EUMAT I C  S U P P L Y  
PR ESSURE D ECAY 
EXCESS I V E  I N  T B 5  
O R  T B 7  

RUI.E 7 - 1 6  I S  
RESERVED 

1 EA R T H  
' OR B I T  
1 T L C  
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

LOW LH2 T A N K  U L LAGE 1 
PRESSURE I 

Ao LH2 T A N K  U L LAGE 
P R E S S U R E  L ESS 
T H AN 17 f'S ! A  I N  
T B  5 

LOW COLD H E L I UM 
S U P P L Y  P R E SSURE 

Ao E X C ES S I V E COLD 
HEL I UM SUP P LY 
P R E S S U R E  D E C A Y  
! NO T E  1 )  

' E A R T H  
' ORB I T  
1 T L !  
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

I 
I 
I 
I 
• 
I 
I 
I 
I 
I 
I 
I 
I 

' E A R T H  
' OR B I T  
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 

' CO N T I NU E  M I SS I ON 

1 BS E  I NFORM F L I GH T  AND 
I 

I 

I 

1 CUE S---

1 1 •  ENG I N E  PUMP PURbt P R E S S U R E  
I ( D 5 0 -4 0 3 ) 

I 1 •  A T T E MPT TO T ERM I NA T E  1 
' P U M P  PURGE AND/OR 1 2o  AMB ! �N T  H E L I U M  P NEUMAT I C  SPHERE 
1 C L OS E  AMB I E NT H E L I UM 1 f' R E SSUR� I D2 3 6 -40 3 t  D2 5 6-4 0 3 l o  
' S UP P L Y  S H U T O F F  VAI.V E o 1 

1 l o  I.OX R E P R ESS SUPPLY P R E S S U R E  
2 o  R E - O P E N  AMB I E NT 1 I D 8 b - 40 3 t  D 2 � 4 -40 3 l o  

H E I. I UM SUP P L Y  SHUTOF F '  
V A L V E  AS R EC.l U ! R E D •  1 N O H . ---

' CO N T I NU E  M I SS I ON 

I 

' A • CON T I NU E  M I SS I ON 
1 BSE I N F ORM F L I GH T  
t AND COMMAND 

1 l o  AN E X C ES S I V E P NEUMAT I C  SUPPLY 
1 P RE S S U R E  D E C A Y  IS ONE W H I CH W I L L 
1 R E S U L T  I N  D E P L ET I ON OF S T AG� 
1 P NEUMAT I C  P R I O R T O  COM PL E T I ON O F  T B �  
1 FUNC T I ON S •  
I 
I 
I 

I 

1 C U E S---

1 1 o  LH2 ULLAGE P R E S SU R E  
I D 1 7 b- 4 0 8 ) o  

I z .  LH2 
I ( D 2 - 4 0 3 ) o 

P UMP I NL E T  

I D 1 7 7 -4 0 6 t 

PRESSURE 

1 1 • LH2 T A N K  V E N T  VALVES 1 Ia L H 2  VENT C L OS E D  D l SC R E T E S  
1 BOOS T C LOSE ON AND O F F  1 ( K l - 4 1 0 o K2 1 0 - 4 1 0 l o  
I AND/OR cvs REbULATOR I 

1 C LOS E D •  ! OR I F I C E OP�N ) 1 
1 ( NO T E  1 )  1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 A o CONT I NU E  M I S S I ON 
I 

1 SSE I NF ORM F L I GH T  AND 
' COMMA�D FROM L A S T  
' S T A T I O N  PR I OR TO T B 6--

1 1 • BURNER LOX S H U T DOWN 
' VALVE C LOSE O N  

1 NOT E S---

1 1 •  I F  THE U LLAGE P R E SS U R E  R I SE S  
1 ABOVE 2 1  P S I A  A F T E R  T H E  REGULATOR 
1 HAS B E E N  C L O S E D • T H E  REGULATOR 
1 SHCU L D  B E  CYCLED T O  MA I N T A I N  A 17 TO 
1 2 1  P S ! A  ULLAGE P R ESSURE IN LH2 T A N K •  

1 2 o  I F  LH2 TANK U L L A G E  P R E S SU R E  
1 DROPS B E LOW 1 9 • �  PS ! A  DU R I NG T 6 5 t 
1 R ESU L T ! �G P RO P ELLANT LOSSES SHOULD 
1 B E  I NC L U D E D  I N  T H E  EVALUAT I ON OF 
1 C A P A B I L I T Y T O  ACH I EV E  A C C E P T A B L E  
1 A L T E R N A T �  M I SS I ON P E R  F MR 7 - 1 • 

1 C U E--- C O L D  H E L I U M  S P H E R E  P R E SSURE 
I ( D2 6 1 - 40 3 t  0 2 6 3-40 3 ) •  

I 

• 
I 
I 
I 
I 

I 
I 

I 

1 N O T E S---

1 1 •  AN E X C ES S I V E  COLD H E L I UM SUP P L Y  
1 PRESSURE D E C A Y  I S  O N E  W H I CH W I LL 
' R E S U L T  I N  A COLD H E L I U M  B O T T L E  
1 P R E SSURE OF L E S S  T HA N  1 0 0 0  P S I A  A T  
1 T B 6  I N I T I AT E  D R  L E SS T H A N  4 5 0  P S I A  
1 A T  COMPLE T I ON O F  C R YOGEN I C  
1 R E P RESSUR ! ZA T ! ON 
I 

M I SS I ON REV D A T E  SEC T I O N  GROUP PAGE 

A PO L L O  14 F N L  l l / 1 / 7 0  SLV- T B 5  
A N D  TB 7 7 - 1 4  



NASA - Man ned Spacec raft Cente r 

M I S S I O N  R U L E S  

S E C T I ON 7 - SLV � T B 5  AND T B 7  

R RUL E CON D I T I ON / MA L F UNC T I ON '  PHASE ' R v l l  NG 1 C U E S / N O T E S /COMM�NTS 

7 - 1 9  LOW L O X  T A NK U L L AG E  ' EA R T H  
P RESSU R E  ' OR B I T .  

A o  L O X  T A N K  U L LAGE ' 
P R E S S U R E  L ESS ' 
T H A N  3 1  PS I A  ' 
DUR I NG ORB I TA L  ' 
C O A S T  OR o 
E X P E C T E D  T O  B E  ' 
L ESS THAN 31  ' 
P S I A  BY T B 6  ' 
I N I T I A T E  o 

1 A ,  CON T I NUE M I S S I ON 
I 

1 CUE S---

I 
I 
I 

1 1 o  LOX UL LAuE PRESSURE 
I I D 1 79-40 b--D 1 d 0 -40b ) 

BSE I NF ORM F L I GH T  AND 1 
COMMAND--- 1 2 o  LOX PUMP I N L �T P R ESSURE 1 03 - 4 0 3 )  

I 
l •  LOX T ANK V E N T  VALVE 1 

BOOST C LOSE I 
I 
I 
I 
I 

I F  L OX T A N K  U L L AGE 1 
P R ESSURE I S  NOT MORE ' 
T HAN 9 P S I  B E LOW T H E  ' 
R E � U I R EO U L L A GE ' 
P R E S S U R E • B S E  ' 
CO�oMAND--- o 

� .  AMB I E N T  R E P R E S S  ' 

3 •  

S Y S T E M  MODE S E L E C T OR ' 
ON AND C R Y O  O F F o  I 

I 
LOll T ANK R E P R ESS I 
C O N T R O L  V A L VE OPEN I 

ON U N T I L  T ANK I 
P R ESSURE G R E A T E R  I 
T HAN REI.IU I R E D o  I 
T H E N  OF

.
F • I 

I 
4 o  AMB I E N T  R E P R E SS ' 

S Y S T E M  MODE S E L E C T O R  1 
O F F  A N D  C R Y O  O N o  ' 

' I F LOX T ANK U L L A G E  
' PR E SSURE I S  G R EA T E R  THAN 
1 9  P S I  B E L O W  THE R EI.IU I REU 
1 UL LAGE P R tSSUR E o  OR I F  
' T H E  REUU I R E D  U L L A G E  
' P R E SSURE I S  G R E A T E R  T H A N  
1 T H E  F L I G H T  C O N T R O L  
' P R E S S U R E  S W I T C H  S ET T I NG 1  
I B S E  COMMAND---

5o BURNER L OX SHUT DOWN 
V A L V E  C L OS E • 

b •  AS C LOSE AS POSS I B L E  1 
TO TB6+7 M I N  30 SEC , 1 
L O X  AMB I EN T  R EP R E S S  1 
ON • 

I 

M I SS I ON REV D A T E  S EC T I O N  GROU P 

A P O L L O  14 F N L  1 1 / 1 / 7 0  S L V - TB 5 
AND T B 7  



NASA - Manne d  Spacec raft Cent e r  

M I S S I O N  R U L E S  

S EC T I ON 7 - S L V  - T B 5  AND T 8 7  

R R U L E  COND I T I ON / MALFUNC T I O N '  PHASE 1 RUL I NG 1 C U E S / N O T E S / COMMENTS 

7-2 0 J-2 E N G I N E  S T A R T  
B O T T L E  P R E SSURE 
OUTS I DE R E S T A R T  
L I M I T S 

1 EA R T H  
' OR B I T  
I 
I 
I 

A ,  ABOVE 1 4 0 0  P S I A  ' 
DUR I NG OKB I T AL 1 
COAST FOR F I R S T  ' 
OPPORTU N I T Y  1 

R E S T A R T  OR ABOV E  1 
1 5 0 0  P S I A  FOR ' 
SE COND ' 
OPPORTUN I T Y  ' 
R E S T A R T  ' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
• 

B ,  ABOVE 1 S O O  P S I A  1 
P R I OR TO R E S T A R T  1 

I 
I 
I 

C •  B E LOW 8 0 0  P S I A  
( SE E  N O T I:: I 

1 EA R T H  
' ORB I T  

I 
I 
I 
I 
I 
I 
• A , 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' B ,  

I 

CON T I NU E  M I SS I ON 

BSE I N F ORM F L I GH T  AND 
SEf\D---

1 •  S T A R T  BO T T LE V E N T  
O P E N  FOR 3 S E C  

z ,  R E P E A T  COMMAND A S  
N E C E SSARY T O  I NSURE 
A P R ESSURE OF L ESS 
T H A N  1 400 P S I A FUR 
F I R S T  OPPORTUN I T Y 
R E S T A R T  OR 1 5 00 
P S I A  FOR S E C OND 
O P P O R T U N I TY 
R E S T A R T  

SPAC E C RA F T  S E P A R A T I ON 

BSE I N F ORM F L I GH T  AND 
F I OO A N D  R E COMMEND 
SPAC E C R A F T  S E P A R A T I ON 

1 C o  CONT I N U E  M I S S I ON 

B S E  I N F ORM F L I GH T  AND 
COMMAND ASAP---

l ,  S T A R T  TANK R ECHARGE 
ARM ON 

2 ,  START T A NK VENT O P E N  
U N T I L  TANK P R ES S U R E  
L E S S  THAN 3 0 0  PS I A •  
T H E N  CLOSE 

M I S S I ON R EV D A T E  S EC T I ON GROUP 

APOLLO 1 4  F NL 1 1 / l / 7 0 SLV-T B 5  
AND T B 7  

' 
I 
' cuE s---

1 1 t  S T A R T  BOT T L E  PR E SS U R E  ( D l 7 -4 0 l • 
I Li 2 4 l -4Q l J 

1 NOH .S---

1 l ,  E X C ESS I V E  START BOT T L E  D E C A Y  
1 DUR I N G O R B I TAL COAST I S  D E F I NE D  A S  A 
1 P R ESSURE DECAY WH I CH W I L L R � SU L T  I N  
1 A S T A R T  BOT T L E  P R E S S U R E  B E LOW 8 0 0  
1 P S I A  A T  SECOND BURN E NG I NE S T A R T  
1 COMMAND ! T B6 + 9 M I N  3 0  S EC i o  

1 2 •  A S T A H T  8U T T L �  P RE S S U R E  O F  3 0 0  
1 P S I A  MA X I MUM I S  A L LOWAB L E  A T  S T A R T  
1 B OT T L E  R E CH A R G E  COMMAND • 
I 

P A G E  



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON 7 - SLV - T B 5  AND T � 7  

R R U L E  CON D I T I ON / MALF UNC T I ON ' P H A S E  1 RUL I NG 1 C U E S / N O T E S /COMMENTS 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -- - - -----------------------

7-2 1 

7-2 2 

PU VALVE F A I LS T O  
A I� I X T U R E  RAT I O  
G R E A T E R  
T H AN 5 0 0  T O  1 A N Y  
T H�E P R I OR T O  
R E S T A R T  

S- I VB L O S S  OF 
HYDRAU L I C  FLU I D  

R U L E  NUMBERS 7 - 2 3  
AND 7-24 ARt:: 
R E S E R V E D .  

M I SS I ON 

' EA R T H  
' OR B I T I 
I T L I  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' O R B I T /  
' T L I  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
' CO N T I NU E  M I SS I ON 

I 
1 BSE I NFORM F L I GH T  AND 
I COi4MAND---

1 l o PU V A L V E  HAROOVER 
1 POS I T I ON ON ( LOW EMR 
1 4 o  5 fO l )  ( S � t:.  NOT E l l 

' I F 1 I S  UNSUCC ESSFU L • B S E  
' I N FORM F L I GH T  AND---

• z . 
I 
I 
I 
I 
I 
I 
I 

V ENT STA R T  BOT T L e  T O  
ACC E P T AB L E  L I M I T S  

1 NO S- I VB R E S T A R T  
1 I T B S l / T L I  
' I NH I B I T  I H l b ) 
I 
' BS E  I NFORM F L I GH T  AND 
' R ECOMMEND NO S- I VB 
' R E S T A R T  

R EV D A T E  S EC T I ON GROUP 

APOLLO 14 F NL 1 1 / 1 / 7 0  SLV- T B 5  
AND T B 7  

I 
I 
I 
1 C U E S---

1 1 o  P U  VALVE P OS I T I O N I G 1 0 - 4 U l l o  

1 2 o  P U  F E EDBACK VOLT AGE 1 Mb 1 -4 l l l 

1 N O T ES---

1 1 o  T H I S  F A I LU R E  W I L L R t:. �U I R E 
1 � V A L UA T I ON OF ReS I DUALS TO D t:. T E RM I N E  
1 ADEuUACY FOR T L I  V E L OC I T Y  C U T O F F  
1 I R E F  F M R  7 - l ) o 

1 2 o  PU F t:. ED�ACK VOLTAGE Mb l o  I S  ONL Y 
1 V A L I D  WHEN PU S Y S T EM POWER I S  ON 

I 
I 
I 
I 
I 
1 CUE S---

1 l o  H Y DRAUL I C  R E S E R VO I R  O I L  L E V E L  
1 A P P ROX l E R O  P E R C E N T  I L 7-40 3 l o  

1 2 o  HYDRAUL I C  S YS T EM P RESSURE L E S S  
1 T HA N  1 7 0 0  P S I A  I D 4 l - 4 0 3 l o  
I 

1 3 o  H YDRAUL I C  R E S E RV O I R  P R E S S U R E  
1 A P P ROX I MA T E L Y  l E R O  P S I A  I D42-40 3 l o  

1 N O T ES---

1 l o  L 7-403 P LU S  ONE OF THE O T H E R  
1 C UES ARE RE�U I RED F O R  I MP L E M E N T A T I ON 
1 OF T H I S  R UL E o  
I 

1 2 , I F  A L L  3 C U E S  ARE F U NC T I ON I NG 
1 P RO P E R L Y • T H E Y  A R E  R E�U I R ED F O R  
1 I MP L E ME N T A T I ON OF T H I S  RU L E o  

PAGE 



N ASA - Manned Spacec r a ft Cente r 

M I S S I O N  R U L E S  

SE CT I O N 7 - SL V - T B 5  AND T B 7  

R R U L E  CON D I T I ON /M A L F U NC T I O N '  P H A S E  1 RUL I NG 1 C U E S / NOT e S / COMMENTS 
- - ----- -------------------------------------------------------- - - - - - - - - - - - - - - - - - - -----------------------

7-2 5 

7-2 6 

S- I V R S T A G E  L O X  t 
NONPROPU L S I V E V E N T  ' 

t N PV l FA I L S ' 

At TO OPtN AT T B 7  

+ O o 7  S E C  

I T L. C  
I 
I 
I 
I 
I 
I 
I 
I 
I 

Bo TO L A T C H  OPEN AT 1 T LC 
T B 8  + 2 3  M I N  2 2 • 2 '  

SEC t 

LH2 LA T C H I NG V E N T  

VALVE F A l L S  T O  

L A T CH O P E N  A S  

PROGRAM�I E D  

A ,  I N  T I H  

B . I N  T B 8  

' T L C  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
1 A o  CONT I N U E  M I SS I ON 
I 
I 

I 
' 
I 
1 CUE S---

1 1 t  LOX NPV NOZZL E 
I ( D 2 43-4 0 4 t  D 2 4 4-404 l t  

1 2 o  LOX TANK U LLAG� 
I ( D 1 8 0-406 t D 1 7 9-406 l t  

P R E S S U H E O>  

P K t. SSUHt:. 

BSE I N F ORM F L I G H T  AND 

VENT THE LOX T ANK TO 

1 8-20 PS I A  PR I O R TO 

T B 7  + 15 i� I N •  

1 3 ,  LOX NPV OPE N D I SC R E T E S  t K .98-424 t 
I K 1 9 9-424 l t  

1 8 , CONT I N U E  M I SS I O N 
I 
I 
1 BSE I NF ORM F L I GH T  AND 

1 •  A T T E MPT TO LATCH 

OPEN THE LOX V E N T  

I F  UNSUCCES S F U L , B S E  1 
COMMAND AT T B B  + 23 M I N  1 
30 S E C . --- I 

' I F 1 I S  UNSEC C E S S f U L t  B S E  1 

' COMMAND AT T B �  + 2 3  M I N  3 0  1 
I S E C --- I 

I 
I 
I 
I 
I 
I 

2 •  L H 2  LATC H I N G V E N T  

V A L V E  CLOSED 

' CON T I NUE M I SS I ON 

1 BS E  I NF O R M  F L I GH T  AND 
I 
' 

' c u Es--
' 

1 1 •  L H 2  NPV N OZ Z L E  
1 t D 1 8 3 -40 9 t  D 1 ij 4-40 9 l .  

PKESSURt:. 

' • • A T T£MPT TO OPEN THE LH2 1 ' '  LHL ULLAGE P R E S S U R E  ( D l 7 7 - 4 v u t 
1 LATCH I N G V E N T  VALVE 1 D l 7 8- 40 8 l o  

' I F UNSUC C ES S F U L • SSE 
' COMMAND---

1 2 . LH2 LAT C H I NG V E N T  
' VALVE C LOSED 

' 3 • LH2 VENT V A L V E  OPEN 
I 
' A T T B 7  + 1 5  M I N  OR T B 7  + 
1 1  HR 15 M I N COMMAND---
' 
' 4 • LH2 V E N T  V A L V E  C LOSE 
I 
' 

' CON T I NU E  M I SS I ON 

1 BS E  I NF O R M  F L I GH T  AND---

' l • A T T E M P T  TO LA TCH O P EN 

1 T H E  LH2 L A T C H I N G  VENT 
I VALV E ·  

1 3 o  L H 2  L A T C H I N G VEN T VALVE 
1 D I S C R E T E S  t K2 l 0 -4 l O t  K 2 l l -4 1 U l •  

1 4 0  LH2 PUMP I NL E T  P Rt:. S S U R E  t D 2 - 4 0 3 l 

1 I F  l I S  UNSUCC E S S F U L  t BSE 1 
' C OMMAND t A SAP l 1 
' ' 
1 2 •  LOX 

' 3 • LOX 
1 NPV 

' 4 .  

' 
LOX 
NPV 

N P V  O P E N  

V E N T  A N D  

B O O S T  CLOSE 

VENT AND 

BOOS T C LOSE 

Off , 

O N  

OFF 

M I SS I ON R EV D A T E  S EC T I ON G ROUP PAGE 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON 7 - SLV - T B 5  AND T B 7  

R R U L E  CON D I T I ON / �ALFUNC T I ON 1 PHAS� 1 RUL I NG 1 C U E S /NO T � S / C O M M � N T �  

7-2 7 

7 - 2 8  

I 
I 

ENG I NE S T A R T  BOT T L E  1 T LC 
DUMP F A I L S T O  t 
I N I T I AT E  t 

I 
I 
I 
I 

S- I V B S T A G E  COLD 1 T L C  

' C ON T I NU E  M I SS I ON 1 C U E � ---
' I 
t 1 l o  GHi S T A R T  l:l O T T LE 
1 B�E I NF ORM FLIGHT AND 1 \ D 1 7 -40 1 t  D 2 4 l -40 l l o  
' A T T EM P T  T O  O P E N T H E  S T A R T  1 
1 BO T T L E  V e N T  VALV� 1 

' CO N T I NU E  M I SS I ON 1 CU E S ---

P R E SS U R E  

H E L I UM DUMP F A I L S  T O ' 
I N I T I AT �  t I 1 l o  C O L D  H E L I U M BO T T L �  P R E S S U R E  

1 BSE I NF O K M  F L I G H T  A N D  ' \ D , o l-4o � .  D 2 o 3-40 � J . 

RU L E  NUMBERS 7 - 2 9  1 
AND 7 - 3 0  t 
A R E  R E S E R V E D ,  t 

M I SS I ON 

1 1 , A T T E M P T  TO I N I T I A T E  
1 T H E  COLD H E L I U M DUMP 
1 THROUGH LH2 C O I L  ON 
1 0 2 / H 2  BUKN � R .  

' I F  UNSU C C E S SF U L ,  BSE 1 
' I N F ORM f L I GH T  A N D  A F T E R  LOX 1 
1 NP V  OPEN I N  T B 8  COMMAND--- 1 
I I 
• 2 . LOX PRESSUR I ZA T I ON I 
I S H U T O F F  VALVES O P E N  I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

R EV D A T E  S E C T  I O N  GROUP 

APOLLO l 4  F N L  l l / l / 7 0  S LV - T B 5  
AND T B 7  

PAGE 

7-j_Cf_ 



8 S L V - T B 6  
(RES T A R T) 



R I T E� 
-- ----- · 

8 -l RESERVED 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 8 - SLV - TB6 

SUMMARY OF RESTART PHASE RULES 

NOTE 

MI SSI ON RULES REWU I R I NG GROUND SUPPORT 
DUR I NG TB6 CANNOT BE  I MPLEMENT ED ON 
APOLLO 14  BECAUSE OF MSFN COVERAGE 
L I M I TA T I ON .  THOSE RULES ARE MARKED BY 
AN ASTER I X .  

*8-2 02/H2 BURNER LH2 VALVE F A I LS 

*8-3 LH2 CH I LLDOWN SYSTEM FA I LS 

*8-4 LOX CH I LL�OWN SYSTEM FA I LS 

*8-5 ReSERVED 

*ij-6 S- I VB ACTUATOR HARDOVER 

*8-7 CON T I NUOUS VENT REGULATOR FA I LS TO CLOSE 

8-8 LOSS OF AT T I T UDE CONTROL DUR ING  SECOND BURN 

THE FOLLOW I NG M I SS I ON RULES ALSO APPLY TO TH I S  SEC T I ON---

I NERT IAL PLATFORM FA I LURE - ACC ELEROMETER 

6-4 LAUNCH VEH ICLE  I NERT I AL PLATFORM FA I LURE ATT I TUDE REF ERENCE 

7-2 

7-13 

7-14 

7-17 

*7-19  

S- I VB STAGE LOSS OF  THRUST 

LOSS OF ONE APS MODULE 

S- I VB AUX I L I ARY HYDRAUL1 C PUMP F A I L� 

LOSS OF ATT I TUDE CONTROL DUR ING  TB6 TO T B6 + � 
M I N  10 SEC ! CREW I MPLEMENTAT I ON >  

CON T I NUOUS VENT REGULATOR FA l L S  TO  OPEN 

IU  ECS WATER VALVE FA I LS TO CYCLE OPEN AND CLOSED 

S- IVB  STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR eXCEEDS M I NUS 20 
PS I D  OR PLUS 30 PS! D t  M I NUS 2 6PS 1 D  OR PLUS 36 PS ! D  ( CREW· I MPLEMENTAT I ON )  

S- l VB ENG I NE CONTROL BOTTLE  PRESSURE LESS THAN 400  PS ! A  

LH2 TANK VENT FA I LURE O R  LEAK DUR I NG ORB I TAL COAST 

LOW COLD H EL I UM SUPPLY PRESSURE 

LOX TANK ULLAGE PRESSURE LOW I CREW lMPLEMENTA T l ON l  

J-2 ENG I NE START BOTTLE  PRESSURE OUTS I DE RESTART L I M I TS •  

P U  VALVE FA I LS T O  A M I XTURE  RAT I O  GREATER THAN 5 . 0 T O  l ANY T I ME PR IOR  T O  RESTART 

S- lVB  LOSS OF ENG I N E  HYDRAUL I C  FLU I D  

M I SS I ON REV DATE SEC T I ON 

APOLLO 14 FNL 1 1 / l /70 SLV - T B6 

GROUP PAGE 

8 - l  



NASA - Man ned Spacecraft Center 

M I S S IO N  R U L E S  

S E C T I ON 8 - SLV - T Bc 

R R U L E  COND I T I ON / M ALFUNC T ! O N 1  PHASE 1 RUL I NG 1 C U E S / N O T � S / CO M M E N T S  
- - ----- ------------------------------------------------ -------------------------------------------------

8-2 

8 -3 

R U L E  8 - 1  I S  k � S E kV E D • 
I 

S- I V B S T A G E  0 2 / H 2  
B U R N E R  F U E L  
P R O P E L L A N T  VALVE 
FA I L S CLOSED 

1 T L I  
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

L H 2  C H I L L DOWN 1 T L I  
S Y S T E M  F A I LS DUR I N G 1 
R E S T A R T  I 

P R E PARA T I ONS I 

I 

° C ON T I NU� M I SS I ON 

1 �S E  I NFORM F L I GH T  AND 
' C OMMAND---

1 1 o BURNER S HU T DO w N  
I 

0 2 o  CON T I �UOUS V E N T  S Y S T E M  
1 OR I F I C E O P E N  

0 3 . C R YO R E P R E S S U H I Z AT I ON 
1 O F F  
I 

I 

I 

I 

' CO N T I NU E  M I SS I ON 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

�SE I NF ORM F L I GH T  
AND---
1 •  A T T E M P T  TO C O R R E C T  

S I T UA T I ON S P E C I F I E D 
I N  N O T E  1 o A t  l o B t  
l • D  

I F  UNSUC C E S S FU L •  
� S E  I NfORM F L I G H T  

M I S S I ON R EV D A T E  S EC T I O N  GROUP 

APOLLO 14 F N L  l l / l / 7 0  SLV - T B c  

1 C U E S ---

1 1 •  BURNtR C H A M � E R  DOME T E M P E R A T U R E  
1 ( C 2 0 34-4U � t C 3 � 2 -4 0 3 l o  

1 2 0  �URN E R  P RO P E L L ANT V A L V E  
1 P OS I T I ON S  ( K 1 8 0-40 4 t  K l 92-403 l o  

1 3 ,  AM� I EN T  R E P R E S SUR I ZA T I ON MODE 
1 S E L EC T  ( K l 9 5 -4 0 4 1 •  

1 N O H:---

1 THE 0 2 / H 2  BUR N E R  V O T I NG C I RCU I T  W I L L 
1 N O T  D E T EC T  F A I LURE OF T H E  B U RN E R  TO 
1 I GN I T E OR BURNER F L AM E -OUT IN T H E  
1 E V E � T  T H E  F U E L  P RO P E L L A N T  V A LV E  
' F A I L S  CLOSED • 

I C U E. S---

1 l o  LH2 PUMP I NL E T  T EM P  I C 3 -40 3 1 
I 

1 2 •  L H 2  R � C I R C FLOW I F 5-4 0 4 1 

I 3 ,  L H 2  P R E V A L V E  
I ( K 1 l l - 40 4 t  K l l 2-40 4 )  

D I SC R t: T E S  

1 4 e  L H 2  B L E E D  VALVE C L OSE ( 1<. 1 2 7 -4 0 1 1 

I 5 . LH2 
' 1 K l 3 c-4 0 \I I 

I 

1 N O T E S---

R E C I RC VALVE 

1 l o  LH2 C H I L �DOWN W I L L  NUT 
1 SA T I S F A C T OR Y  I F ---

1 ( A I  P R E V A L V E  I S  O P E N  

I 

C L O S E  

� E  

1 I B J  R E C I RCUL A T I ON V A L V E  I S  C L O S E D  

1 ( C J  B L E � D  V A L V E  I S  CLOSED 

1 I D J CH I L LDOWN PUMP IS NOT ON 
I 

I 

P A G E  

8-2 



NASA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

S E C T I ON 8 - S L V  - T B 6 

R RULE CON D ! T I ON / M ALFUNC T ! O N 1  P H A S E  1 RUL I NG 1 C U E S / NOT E S / COMMENTS 

8-4 S- l V B  S T A G E  LOX 

C H I L L DOWN S Y S T E M  
F A I L S DUR I NG 
R E S T AR T  
P R E PARA T I ONS 

M I S S I ON 

I 
I 
I 
1 T L l  

I 
I 
I 
' CON T I NU E  M I S S I ON /  T L l  
1 1 NH itl l T  

1 BSE I NFORM F L I G H T  AND---

I 
I 
I 
1 CUES FOR C H l L L DUwN F A I L U R �  

1 l o  LUX 
I I F 4-42 4 )  0 

C H I L L DOWN F L OW R A T E  

1 l o  A T T E M P T  T O  C O R R E C T  1 2 o  LOX U L L AG E P R ES SU R E  T O  LOX DUMP 
o S I TUA T I ON S P E C I F I E D  
1 I N  !I.O T ES l o A t  l o B •  l o D  

1 I N L E T  P RESSU R E  D E L T A  P 
1 I D l 79-4 0 6 t D l 8 0-40 6 t D 0 0 , -4Q j )  

1 I F l I S  UNSUC C E S SF U L •  B S E  1 l o  L O X  PUMP I NL E T  T EMP N O T  
' I N F O RM F L I GH T  A N D  B E T W E E N  1 D E C N �A S ! NG I C4 - 4 0 1 ) 
1 T B 6 + 4  M I N  1 0  SEC A � D  T B 6 +  1 
1 7  M I N  3 7 o 8  S E C  C OMMAND 1 LOX P R EV A L V E  D ! S C R E T E S  
' 1 ( K l U 9-4 0 i t K l l U-4 0 3 ) LUX � L E E D  V A L V t  
1 2 o  A L T E R NAT E S EUU ENCt 6 D  1 C L O S E D  t K l 2 6-4 0 l ) L O X  R E C I RCULA T I ON 
o // ' V A L V E  C L.i.J S E D  1 K l 3 9-4 2 4 l  
' I F  L.OX LEAD EXC E EDS 2 0  S EC o 1 
1 BS E  I NF O RM F L I GH T  AND 1 C U E S  FOR MOV F A I L U R E  
I I 
1 3 o RECOMMEND T L I  I NH I B I T  
I 

1 l o  MOV P OS ! T I UN G R E A T E R  T H AN 1 0  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 D E G  I Gl -lt O l  l 

I 2 • MOV O P E N  D I S C R E T E  ON ( K l 2 0 - 4 C l l 

1 l o  LOX F L O WM E T E R  1 F l-40 l l  

I 4 o  LOX I N J ECT OI-l PRESSURE 
I I D0 0 5 -4 0 l l 

1 NOT ES--
' 
I l .  LOX C H I L L DOWN 
I SAT I S F A C T O R Y  I F---
I 
I t A l  P R E VA L V t:  I S  O P E N  
I 

W I L L NOT BE 

I t El l  R EC I R C UL A T I ON V A LV E  I S  C LO S E D  
I 
I ( C )  B L E E D  V A L V E  I S  C L O S E D  
I 
I ( [.) )  C H I L LDOWN PUMP I S  N O T  O N  
I 
I 2 ,  A L T E R NA T E  SEQ, cD COMMAND 
1 E N A � L E  AN ONBOARD PR OGRAMMED � 
1 LOX L E A D  B E G I N N I NG A T  T B 6 +7 M I N  
I S E C · 

W I L L  
S t C o  
3 7 o ll  

R E V  D A T E  SEC T I O N  GROUP PAGE 

APOLLO 1 4  FNL l l / l / 7 0  SLV - T B 6  
8 - 1  



NASA - Manned Spacec raft Center 

M I S S I O N  R U L E S  

S E C T I ON 8 - S�V - T B6 

R R U � E  CON D I T I O N / M A � F U NC T I ON 1  PHASE 1 RUL I NG t C U E S / NO T E S / C O M M E N T �  

8 - 6  

8 - 7  

R E S E R V ED 

S- I V B A C T U A T O R  

CON F I R M E D  HARDOV E R  

P R I OR TO T B 6  + 

+ 9 M I N  J. O  S E C  
AND AUX I U ARY 

H Y DR A L l. l C PUMP 

IS O P E R A T I NG 

' T L l  

S- I V B  S T A G E  C O N T - 1 T � I  

I NUOUS V E N T  MOD U L � -- 1 
I 

Ao R E GU L A T OK FA I LS 1 

C �OSE D UR I NG 1 

R E S T A R T  S EW U E N C E  1 

B o  R EGU LA T OR FA I L S 
TO C � O S <: OR 

OR I F I C E S H U T O F F  

V A � V E  F A I L S TO 1 

C LOSE A T  T B 7  + 2 t 

M I N  3 0 o 9  S E C  

! NO T �  l l  

I 
I 
I 
I 

I 
I 
I 
I 

I T U  I NH I B I T  
I 

1 B S E  I NFORM F L I GH T  AND 

' R E C OMMEND T L I I NH I B I T  
I 
j 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

' CON T I NU E  M I SS I ON 

I 

1 B S E  I NF O R M  F L I GH T  AND 

' COMMAND---

I 
I 
I 
I 

I 
I 
I 

I 

I C U E ---
I 

1 l •  A C T U A T O R  P O� I T I O NS + / - � D E G  OK 
1 G R E A T E R  ( G l -�Uu , G J. - 4 0 ] • G l - 4 0 0 • 
I u 2 - 4 0 3 l o  

' N O T E---

1 BOT H I N D I V I DU A L  A C T UAT OR P OS I T I ON �  

' M U S T  CONF I R M MALFU N C T I ON P R I O R T O 
1 R E C OMME N D I N G  T L I  I NH I B I T •  

1 C UE S---

1 A o l o  CVS NOZ Z � E  P RE S S U R E  R � MA I N S 
1 G R E A T E R  THAN 3 PS I A  
I ( D l � l -40�--D l ti � -40 � ) 

' l • A T T E M P T  TO C L O S E  T H �  C V S 1 2 •  C V S  K E GU L A T O K  C LOSED ( K l 5 4-4 1 1 1 
' R E GULA T OR t 
t 1 3 ,  L H 2  T ANK U LL A G E  

1 I F  1 I S  U N SU C C E S S FU L '  B S E  1 ( Dl 7 7 -408-- D1 71:l-401:l l 
' I N F ORM F L I GHT AND COMMAND-- ' 
I 

1 2 o 0 2 / H 2  B U R N E R  � H U T DOWN 

P R E S S URE 

' B •  C ON T I NU E  M I S S I ON 
I 

1 B o l o  L H 2  T A NK C ON T I NUOUS V EN T  
I OR I F I C E S H U T OFF V A L V E  CLOSED 

' B S E  I N F OKM F L I GH T  AND 
I 
1 l •  A T T EM P T  TO C L O S E  T H E  
1 C V S  R E G U L A T O R  OR T H E  
1 CV� OR I F I C E SHUTOFF 
1 V A L V E  

I F  1 I S  UNSUC C ES S F U L • 
B S E  COMMAND AT T B 7  + 1 5  

M I N  A N D  T B 7  + 1 HR 1 5  
M l N o  

1 I K0 1 5 5 -4 l l l 
I 

1 2 o  CVS N O Z Z L E  P R E S S U � E  DOES NOT 

1 D E C K E A S E  TO U � S I A  AT T B 7  + 2 M I N •  
I 3 0 . �  S E C .  I D O l 8 1 -4 0 9 -- D O l 8 2-40 9 1  

1 NOT E---

' T H I S  F A I LU E  W I LL �EWU I KE 
1 R E E V A L UA T I ON OF D E L T A  V K EWU I R ED FOK 
1 LUNAR I M P A C T , 

2 e  LH2 LAT CH I NG V E N T  ' 
V A L V E  O P E N  AND LATCH I 

M I SS I ON R EV D A T E  S EC T I ON GROU P PAGE 

APOLLO 1 4  F N L  l l / l / 7 0  SLV - T B 6  



R i< U L E  

-- -----

8 -8 

C ON D I T I ON / MALFUNC T I ON '  

NA SA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

S E C T I ON 8 - S L V  - T B6 

PHASE I 1-<UL I NG I C U E S / NO T � S / COMMEN T S  

-------------------------------------------------------------------------- -----------------------
I I I 

I I I 

I I I 

LOSS OF A T T I T U D E  1 T L I  ' CO N T I NU E  M I SS I ON I C U ES---

C O N T ROL DUR I N G I I I 

S- I V B S E C O ND B U R N  I 1 1:JS E  I NFORM F l. I GH T  AND I l .  ANGULAR R A T ES - P I T C H  I R4-o0 2 l o  
I 1 F I DO o  I YAW I R � - o 0 2 l t  OR ROLL I R6 -o U2 1 
I I I G R E A T E R  THAN 5 D E G / S E C  AND NOT 
I 1 C R E W  W I L L T AKt. A C T I ON ON I D E C I-<t:: AS I NG 
I ' L I M I T S I N O T E  l I I 

I I I 2 o  ANGULAR R A T  ES-P I T CH I R l 3-o 0 2 1 •  
I I I YA'.V ( 1-< 8- 6 0 2 1 •  OK RULL 1 1-< 1 2 -6 02 1 
I I I <.; R t. A T ER THAN 5 U E G / S E C  AND NOT 
I I I D E C R E A S I NG ,  I S E �  NO T E  3 1  
I I I 

I I I :; , LOSS OF A T T I T U U C.  CON T ROL AL I::.R T  
I I I I S E E.  N O T t. 2  I ,  
I I I 

I I I N O T t. S---
I I I 

I I I 1 .  T L I  �URN W I L L I:J I::. T E RM I NA T I::.O I I I FOR---
I I I 

I I I A •  P I T CH OR YAW BODY R A T E S  uR E A T E R  
I I I T HAN + I - 1 0  D E G / S EC 
I I I 

I I I B o  kOLL BODY kATE G R E A T E R  T HAN + 1 - 2 0  
I I I D E G / SEC 
I I I 

I I I c .  P I  T C tl OR Y A W  A T T I T U DE D t::V I A T I ON 
I I I FR O�I NOM I NAL P ROF I L E S  G R E. A T E R  T HAN 
I I I 4 5  U E G  
I I I 

I I I 2 o  LOSS O F  A T T I T U D E  CON T RO L  A L E R T  
I I I W I L L I:J t:  G I VE N  FOR THE FOLLOW I N G  
I I I COND I T I ONS---
I I I 

I I I I A I  L.VD C / LVDA COMP U T A T I ONAL 
I I I F A I LUR E o  
I I I 

I I I I B l  A T T I TUD I::. E R R O R  S I GNALS R O L L.  
I I I G R E A T E R  T HAN +1- 3 . 5  DEG o P I T CH AND 
I I I YAW G R E A T ER T HAN + / - 5 D E G •  
I I I 

I I I " '  FA I L.URt;; T O  I N I T IATE  PROPER 
I I I G U I DAN�E S E UU E N C E ,  
I I I 

I I I ( D )  F A I LU R E  O F  s - I V B  E NG I N E  
I I I H YD R AUL I C S ,  
I I I 

I I I 3 o  T H E  CUES A R E  VAL I D  I F R A T E  
I I I CHANNEL S W I T C H O V E R  H A S  N O T  OCCURR E D •  

M I S S I ON R EV D A T E  S EC T I ON GROU P PAGE 

APOLLO 14 FNL l l / l / 7 0  SL.V - T B o  
s- 5  



9 SLV - TBS (SA FING 
AND LUNAR IMPACT) 



R I T EM 

NASA - Manned Spacec raft Center 

M I S S I O N  R U L E S  

S E C T I ON 9 - SLV T B B  

SUMMARY O F  SAF I NG A N D  S L I NGSHOT R U L E S  

9 - 1  S TAGE PNEUMA T I C  DUMP FA I LS 

9-2 LOX DUMP FA I LS 

9-3 E NG I NE CONTROL B O T T LE DUMP F A I LS 

9-4 R ES E R V E D  

9 - 5  R ES ERVED 

T H E  FOLLOW I NG R E F E R ENCED F L I GHT M I SS I ON R U L E S  A R E  ALSO A P P L I C A B L E  DUR I N G  T I ME BASE E I GH T  ( T B8 l  

7-3 J-2 E NG I N � MA I N  F U EL V A L V E  ( M F V l  FA I LS TO C LOSE A T  F I RS T  S - I V B  C U T OF F o S�COND S - I V B  
C U T OF F  

7-4 J-2 E N G I NE MA I N  OX I D I Z E R  VALVE F A I LS T O  CLOSE A T  F i RS T  S - I VB CU T O F F , S E COND BURN C U T OF F  

7-8 LUSS OF A T T I TUDE CONTROL DUR I NG T B 5  AND TB7 TO S PACECRAF T S � PARAT I UN o  TBb TO TBb + 9 
M I N  20 SEC A F T ER SPACE C R A F T  S E P A RA T I ON •  A F T E R  T B 8  I N I T I A T E  

7 - 1 3  I U  E C S  VALVE F A I L S T O  C Y C L E  O P E N  AND C L O S ED . 

7 - 1 4  S - I V B  S TAGE COMMON BULKHEAD D E L T A  P R E S S U R E  R E AC H E S  O R  E X C E E D S  M I NUS 2 0  PS I D  O R  PLUS 10 
P S I D •  M I NUS 2 b  P S I D  O R  P LUS 3 b  PS I D o  

7 - 2 5  s- I VB S TAGE L O X  NON-PROPU L S I V E  V E N T  ( N P V )  F A I LS T O  O P E N  A T  T B 7  + O o 7  S E C • T O  LATCH O P E N  
A T  T B  8 + 1 7  M I N  3 SEC 

7-2 6 L H 2  LAT C H I NG V E N T  VALVE F A I L S  TO L A T C H  OPEN AS P R OGRAMMED 

7 - 2 8  S - I V B  S T AGE C OLD H E L I UM DUMP FA I LS T O  I N I T I A T E  

M I SS I ON R EV D A T E  S EC T I ON GROUP 

APOLLO 14 FNL 1 1 / l / 7 0  SLV - T B S  

PAGE 



NASA - Manned Spacec raft Cente r 

M I S S I O N  R ULE S 

SECT I ON 9 - SLV TB8 

R RULE COND I T I ON /MALFUNC T I ON 1  PHASE 1 RUL I NG I CUES/NOT ES/COMMENTS 

9-l 

9-3 

S- IVB  STAGE 
PNEUMAT I C  DUMP 
FA I LS  TO I N I T I A TE  

' TLC 

S-IVB LOX DUMP FA I LS ' TLC 
TO I N I T I AT E  . ' 

I 

I 

I 

I 

I 

I 

ENG INE  CONTROL 1 T LC 
BOTTLE DUMP FA I LS  TO ' 
I N I T I AT� ' 

RULES 9-4 AND 9-5 
ARE RESERVED. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

' CONT I NUE M I S S I ON 
I 

1 bSE I NFORM F L I GHT AND 
I 
' l •  ATTEMPT TO OPEN THE 
1 ENGI NE PUMP PURGE 
1 CONTROL VALVE 
I 

I 

I 

I 

' CON T I NUE M I SS I ON 

1 BSE I NFORM FL I GHT AND 
' COMMAND THE MA I N  
' OX I D I ZER VALVE OPEN 
I 

I 

I 

I 

I 

' CONT I NUE MI SS I ON 
I 

' BSE I NFORM F L I GH T  AND 
I 

1 l o ATTEMPT TO OPEN THE 
1 ENG I NE HEL I UM CONTROL 
1 VALVE 

M I SS I ON REV DATE SEC T I ON GROUP 

APOLLO 14 FNL l l / l /70  SLV - TB8 

1 CUES---

1 l o  ENG I NE PUMP PURGE P!<ESSURE 
I ( D50-40 3 ) o  

1 2 o  AMB I ENT HEL I UM SUPPLY PRE SSURE 
1 ( D2 3g-403 o  D25g-40 3 ) o  
I 

I 

I 

I 

I 

1 CUES---

1 l o  MA I N  OX I D I ZER  VALVE POS I T I ON 
I ( G3-40 l ) .  

1 2 0  MA I N OX I D I Z� R  
1 D I SlRETE 1 K l 2 0-40l ) o  

VALVE OPEN 

1 3o LOX PUMP I NL ET T EMPERATURE 
I ( C4-403 ) .  

1 4 o  LOX F LOW RAT� ( F l-40l ) o  

1 5 o  LOX PR �VALVE OPEN D I SCR�TE 
I ( 1<109-4(,) 3 )  

' g o  LOX PREVALVE CLOSE D I SCRETE 
1 ( Kl l0-403 )  
I 

1 NOTES---

1 l o  LOX DUMP W I LL F A I L  TO I N I T I A TE  
I I F---

1 A o  T H E  MOV R EMA I NS CLOS�D 

I B .  
I 

THE LOX PREVALVE REMA I NS CLOSED 

1 2 • 1 F A LOX DUMP 1 S UNSUCCESSFUL. A 
1 R EEVALUA T I ON OF THE LUNAR I MPACT 
1 DELrA VELOC I T Y  W I LL BE RE�U IR�D•  

' cu e:---

1 l o  ENG INE  CONTROL REGo  PRESS 
I ( D l b-40 l ) .  

1 2 •  ENGI NE CONTROL. HEL I UM SPHERE 
1 PRESSURE ( Dl 9-4U l o D242-40 l ) o  

PAGE 

9-2 



R I TEM 
-- -----

NASA - Manned Spacecraft Cente r 

M I S S I O N  R U L E S  

SEC T I ON 9 - SLV - TBS  - CONT I NUE� 

------ ------------------- - ---

PR ELAUNCH INS T RUI•1ENT AT I ON 
-----------------------------

MEAS 
MEASUREMENT DESCR I P T I ON NUMBER  ONBOARD TRANSDUCERS CATEGORY 

STAGE COMMUN I CA T I ONS SYSTEM AND F L I GHT CONTROL MEASUREMENT CATEuO R l ZAT ! ON 

STAGE COMMUN I CAT I ONS SYSTEM 

s- 1 1  STAGE 

L I NK BP1 HD 
MUX BP 1AO HD 
MUX BP1BO H� 

S- IVB STAGE 

ll NK CP1 HD 
MUX DP1BO ! V I A  I U )  M 
MUX CP1BO HD  

I NSTRUMENT UN I T  

L I NK DP1  HD 
L I NK DP1B M 
MUX CP1AO ( V I A  S- I VB l  HD  
MUX DPlAO H�  

EMERGENCY DETECT I ON SYSTEM I EDS l M 

COMMAND COMMUN I CAT I ONS SYSTEM I CCS l UPL I NK M 

F L I GHT CONTROL MEASUREMENTS 

S- I V B  STAGE 

PRESS t  FUEL PUMP I NLET  D�-403 
PRESS t FUEL TANK ULLAGE E DS l D1 77-408 METER * COMMON 2 OF 3 
PRE SS t  FUEL TANK ULLAGE EDS 2 D 1 78-408 METER * COMMON M 
PRESS•  OX ! �  PUMP I NLET 0 3 - 4 0 3  

PRESS t  OX I D  T ANK ULLAGE EDS l D 1 79-406 METER * COMMON 2 OF 3 
PRESSt OX I D  TANK ULLAGE EDS 2 D1 80-406 METER * COMMON M 

I NSTRUMENT UN I T  

GU IDANCE COMPUTER OPERA T I ON H60-60 3  M 

COMPUT ER RESET PULSE NO o .17 1-603 
1-GU I DANCE DECODER 

1 OF  2 
COMPUTER RESET PULSE NOo .172-603 M 
2-GU I DANCE DECODER 

*ONBOARD D I S-
PLAY MANDATORY 

M I S S I ON REV DATE SECT I ON GROUP PAGE 

APOLLO 14 FNL 1 1 / l /70  SLV  - TB8  PRELAUNCH 
I NSTR 9-3 

EFFEC- M I SS I ON RULE 
T I V I T Y  REF 

7-14 
7-14 
7-14 / 19 

7-14/19 • 8-5 
7- 14 / 19 o 8-5 

6- 1 /4/7/9 •  
7-8 / l l o B-1/6  

RE(olU l RED TO 
COMPLETE 
MUL T I PLE  WORD 
GROUND 
COMMANDS 



I O  C S M  E N V I R ONME N T A L 
C O N T R O L  



R I T EM 

NASA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

S E C T I ON l O  - CSM ENV I RONM E N T A L  CONTROL S Y S T E M  

I GENERAL I 

lO-l LAUNCH 

LAUNCH W I L L  B E  C ON T I NU E D  AS LONG A S  THE SU I T  C I RCU I T  AND 02 SUPPLY W I LL SUP POKT F L I GHT C RE W  
DEMANDS FOR AT L EA S T  O N E  REV A N D  E N T RY I N TO 2 - l •  T rl E R E  A R E  NO C O O L A N T  F A I L UR E S  F OR WH I C H 
LAUNC H / I NS E R T I ON PHASE W I L L BE T E RM I NAT E D •  

T L C  & T E C  

WATER EVAPORA T I ON W I L L  B E  L I M I TED TO COMPONENT T ES T I NG ,  

POWERED D E SC E N T  

THERE A R E  N O  CSM ENV I RONM E N T A L  CON TROL S Y S T EMS F A I L U R E S  FOR W H I C H  P O W E R E D  D E S C E N T  W I LL BE 
T E R M I N A T E D o  

A L L  PHASES 

A o  BACKUP SYST EMS AND BACK U P  COMPON E N T S  W I LL NORMA L L Y  BE US�U F O K  THe MOST 
RAP I D  PRAC T I C AL R E T URN T O  EA R T H •  NOT FOR M I SS I ON CO NT I N UA T I ON ,  

B ,  L M  S Y S T EMS W I L L B E  USeD AS R EQU I KE D  F O R  CSM S Y S T EM S  BACKU P o  I F  CSM S YS T EMS 
REQU I R E LM BACKUP T H E  D E S C E N T  STAGE W I LL B E  R E T A I NE D  WHERE POSS I � L E o  

C o  T O  CONT I NUE • W A T E R  QUAN T I T Y P R E D I C T I ON S  MUST R E F L E C T  A D EQUA T E  QUANT I T I ES T O  
M E E T  NORMAL M I S S I ON REQU I R EMEN T S ,  

M I SS I ON R E V  D A T E  S E C T  I ON GROUP PAGE 

APOLLO 1 4  FNL 1 1 / 1 / 7 0  CSM ENV I RONMENT G E N E R A L  
CONTROL 1 0 - 1  



R I T E�' 

NASA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

SEC T I ON 1 0  - CSM ENV I �ONMENTAL CONTROL SYSTEM 

1 0 - 2  OEF ! N ! T ! ONS 

LOSS OF CAB I N  I NTEGRI TY---

CM P�ESSURE VESSEL LeAKAGE SUCH THAT CAB I N  PReSSURE CANNOT BE MA I NTA I NED GREATEK 
THAN o 0� EQUAL TO 4 o 5  P S I A  BY CAB I N  PRESSUKE �EGULATOKS l l o 2 LB/HR T OTAL i o 

LOSS OF SU I T  I NT E GR I T Y---

TOTAL PGA AND SU I T  LOOP �EAKAGE I S  GREATER THAN O o 5  P S I / M I N  l l o 5  LB/HR I DU� I NG 
PGA SU I T  LOOP PRESSURE CHECK,  

LOSS OF SU I T  C I RCU I T---

I NAB I L I T Y OF T HE SU I T  C I RCU I T  TO MAN T A I N  ADEQUAT E CREW COMFORT AND/OR C02 REMOVAL 

W I THOUT US I NG D I RECT 02 , 

LOSS OF 02 MAN I FOLD---

AN 02 MANI FOLD OR REGULATOR FA I LURE W I TH WH I CH THE SU I T  C ! RCIJ I T  02 DEMANDS CANNOT 
BE SUPPL I ED FOR eNTRYo  

LOSS OF PR I MARY LOOP COOL I NG---

LOSS OF ALL F LOW o A LEAK WH I CH CANNOT BE I SOLATED o  OR COMB I NED FA ILURES  SUCH THAT 
RAD IATORS AND EVAPORATOR PROV IDE  NO COOL I NG •  

LOSS O F  SECONDARY LOOP COOLI NG---

LOSS OF ALL FLOW o A LEAK WH I CH CANNOT BE I SOLATED •  OR COMB I NED FA I LURES SUCH THAT 
RAD IATORS AND EVAPORATOR PROV I DE NO COOL I NG •  

LOSS O F  COOLANT LOOP RAD I ATORS---

RADI ATOR LEAK t BLOCKAGE OF ALL FLOW THROUGH RAD I ATORS t OR RAD I A TOR DEGRADAT I ON 
SUCH THAT TOTAL LONG TERM USAGE OF WATER  I S  MORE THAN I S  BE I NG PRODUCED •  

LOSS OF  A LL  COOL ING---

LOSS OF PR I MA�Y AND SECONDA�Y LOOP COOL I NG,  

LOSS OF SURGE TANK AND/OR REPRESS PACK---

SURGE TANK t REPRESS PACK o OR ASSOC I ATED  I SOLATABLE PLUMB I NG FA I LURES WH I CH 
REQU I �E I SOLAT ION OF THE SUKGE TANK AND/0� REPKESS PACK • 

RULE NUMBERS 1 0-3 THROUGH 10-9 ARE RESERVED, 

M I SS ION R EV DATE  SEC T ION GROUP 

APOLLO 14 FNL l l / l /70  CSM ENVI RONMENT GENERAL 
CONTROL 

PAGE 

10-2 



R I TEM 

NASA - Manned Spacec raft Center 

M I S S I O N  R U L E S  

SEC T I ON 1 0  - CSM ENv i RONMENTA� CONTRO� SYSTEM 

I SYSTEMS MANAGEMENT 1 

10-10  02 SYSTEM 

A t  SU I T  FLOW REL I EF VALVE W I LL REMA I N  CLOSED FOR DURA T I ON OF F L I GH T •  

B t  NORMAL C M  REPRESSUR I ZAT I ON W I TH L M  MANNED W I �� U T I L IZ� THE REPRESS PACKt 

C t  T H E  REPRESS PACK VALVE W I LL B E  I N  OFF POS I T I ON FOR ALL PHASES EXCEPT LAUNCH t 
ENTRY • AND TUNNE L/LM PRESSUR IZAT I ON AND R ECHARGE 

D .  THE SU I T  C I RCU I T  MUST BE PURGED O F  ACCUMU�ATED H Z  ONCE EVERY 6 HOURS FOR ONE 
M I NUTE WHEN ALL CREWMEN ARE SUI TED AND T HE SU I T  C I RCU I T  IS I SOLATED•  

E ,  THE SURGE T ANK AND REPRESS PACK W I L L  NORMALLY B �  RECHARGED S I MULTANEOUSLY. 

F ,  CM CAB I N  PRESSURE W I LL NOT BE A�LOWED T O  DROP BELOW 4 t 0  P S I A  DUR ING  NORMAL 
LM PRESSUR I ZAT I ON EXCEPT DUR I NG T D&E •  

G ,  T H E  CM  ECS  W I LL NORMALLY SUPPLY ALL 02 FOR  CONSUMPT I ON AND  LEAKAGE DUR I NG 
! V T  PHASES • 

H t  T H E  F L I GHT CREW W I L� DON SUI TS  FOR T HE FO�LOW I NG---

1 •  I NAB I � I T Y T O  MAI NTA I N  CAB I N  PRESSURE ABOVE 4 , 5  P S I A •  

z , ALL UNDOCKED OPERAT I ONS . 

4•  GLYCOL LEAKS IN  COMMAND MODULE• 

5t F I R E t  SMOKE • CONTAM I NAT I ON IN CAB I N •  

I t  THE FL I GHT CREW W I LL DOFF SU I TS ! T IME  AND COND I T I ONS PERM I T T I N G )  FOR T HE 
FOLLOW I NG---

l •  LOSS O F  SU I T  C I RCU I T • 

2 .  CONF I RMED LEAK O F  GLYCO� I N  SU I T  C I RCU I T •  

J , A LEAKI NG H I GH P RESSURE VESSEL I N  THE CM W I LL NOT BE R ECHARGED,  

COOLANT MANAGEMENT 

A t  FOR S I MULTANEOUS PR IMARY AND SECONDARY LOOP OPERAT I ON •  NORMALLY E I THER THE 
PR I MARY OR SECONDARY LOOP RAD I ATOR W I LL BE I SOLATED,  

B ,  GLYCOL R ESERVO I R  W I �L B E  ON  L I NE  AND  RAD I ATORS W I LL BE  BYPASSED FOR  LAUNCH•  

C o  I ND I CATED GLYCOL ACCUMULATOR �UANT I TY W I LL BE MA I NTA I NED BET WEEN 30  AND 70  
PERCENT •  

D o  SECONDARY COOLANT W I LL BE OFF F OR LAUNCH• 

E ,  ADD I T I ONA� POWER LOADS W I LL BE ADDED AS RE�U I RED I N  AN A T T EMPT T O  MA I N T A I N  
PR I MARY RAD I ATOR OUTLET T EMPERATURE GREATER THAN - 2 0  OEG,  

M I SS I ON REV DATE  SEC T I ON GROUP PAGE 

A POLLO 14 FNL 1 1 / 1 / 70  CSM ENVI RONMENT MANAGEMENT 
CONTROL 1 0-3 



R I TEM 

NASA - Man ned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 1 0  • CSM ENV IRONMENTAl CONTROl SYSTEM 

10•10 WATER SYSTEM 
I CONT 

Ae WASTE WATER W I LL BE MANUAlLY DUMPED OVERBOARD 
I ND I CATED UUANT I T Y  LESS THAN 8 5•90 PERCENT • WASTE  
DUMPED TO  2 5  PERCENT t HOWEVER t  I F  WASTE WATER 
( CF0009 l IS LOS T t  WASTE WATER Wi ll BE  DUM�ED UNT I L 
( CF001 0 l  BEG I NS TO DECREASE• 

AS RcUU i kED T U  MA I N TA I N  
WATER W I Ll NORMALLY BE 
UUANT I TY I NS TRUMENTAT I ON 
POTABL� WATER QUANT I TY 

B e  WATER DUMPS W I LL BE MANAGED S O  THAT--· 

1 •  A T  LOi t THE WAST E TANK W ILL 'ONTA I N  GREATER THAN 7 5  PER,ENT •  

2 •  A T  CM•SM SEPARAT ION •  THE POTABLE TANK W I LL BE FULL AND THE WASTE TANK W I LL BE 90 
PERCENT FULL. 

Ce IN ORDER TO REDUCE TRAJECTORY CALCULA T I ON PERTURBAT IONS,  WATER DUMPS t AND 
FUEL CEll PURGES W I L L  BE AVO I DED IF POSS I BLE---

l •  BETWEEN MCC 3 AND LO I-l t P LUS TWO HOURS 

2 •  W I TH I N  THREE REVS O F  PRE-PD I  UNDOCK I NG 

3 •  BETWEEN TE l AND SEXTANT STAR CHECK PR I OR T O  MCC 5 

4• DUR I NG MSFN COVERAGE IN LUNAR ORB I T  ( DUMPS AND PURGES SHOUlD B E  SCHEDULED AS 
CLOSE TO  THE lOS M I DPOI N T  AS POSS I BLE ) 

5 •  W I TH I N  ONE HOUR P R I OR TO  OPT I CAl NAV I GA T I ON S I GH T I NGS 

o •  BETWEEN MCC o AND E l  

D •  WATER DUMPS AND F C  PURGES W I LL NOT BE SCHEDULED I N  THE T I ME F RAME 8 HRS 
6EFORE MCC•7o  

SYSTEM BACKUP 

LM SYSTEMS W I LL BE USED AS REQU I RED FOR CSM SYSTEMS BACKUP . DESCENT AND/OR ASCENT  STAGE 
W I LL BE RETA I NED IF POSS IBLE .  

RULE NUMBERS 10•1 1 THROUGH 
10•19 ARE RESERVED• 

M I SS I ON REV DATE SECT ION GROUP PAGE 

APOLLO 14 F NL 1 1 / 1 / 70  CSM ENV I RONMENT MANAGEMENT 
CONTROL 1 0•4 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S EC T I ON 1 0  - CSM ENVI RONMENTAL CONTROL SYST�M 

R R U L E  COND 1 1 1 0N/MALFUNC1 10N 1  PHASE 1 RUL I NG 1 CUES/ NOT ES/COMMENTS 
-- ----- -------------------------------------------------------------------------------------------------

I I I 
I I I 
I I I 

-----------
I SPEC I F I C  I 
-----------

I I I 
1 0 - 2 0  CAB I N  PRESSURE 1 LAUNCH • CON T I NUE M I SS I ON I NORMAL REL I EF STARTS AT �0 SECONDS 

CANNOT BE RELIEVED I I I 
I ' ' 
' I ' 
' I ' 
I I ' 

1 0-2 1 CAB I N  P R E S SU R E  ' I ' CREW OPT I ON TO USE LM ENVI RONMENT 
D E C R E A S I NG AND/OR I ' ' FOR EARTH RETURN I N  L I EU OF SU I T ED 
LESS THAN 4 o 5  PS I A  I I I RETURN •  
AND--- I ' ' 

I ' I 
I ' I 
I I I 

A o SU I T  PRESSURE 0 LAUNCH I Ao l o  CON T I NUE M I SS I ON I 
G R E A T E R  THAN I I I 
3 o 5  PS ! A  I I I 

I I I 
1 PRE-PD I  I 2 ·  ENTER NEXT BEST PTP- I 
I I NO GO FOR PO l o  RETA I N  I 
I I DESCENT STAGE FOR T E ! o 1  
I I I 
' POWERED ' 3 o  CON1 1 NUE M I SS I ON- I 
' D ESCENT I NO GO FOR LUNAR S TAY ' 
I I I 
' ALL  I 4 ·  ENTER NEXT BEST P T P  I 
I I I F  CAB I N  PRESS NOT I 
I I RESTORED GREATER I 
I I THAN 4 o 5  PS I A o  I 
I I I 

B o  SU I T  PRESSURE ' LAUNCH ' B• 1 • ABORT ASAP I 
LESS THAN 3 . 5  PS I '  I I 

' ALL I 2 ·  ENTER ASAP I 
' I I 

c . LOSS OF SU I T  ' LAUNCH • c . 1 .  ABORT ASAP I C . l •  CORRESPONDS T O  l 2 o E>  LB/HR 
C I R CULAT I ON I I OPEN D I RECT 02 45  I ( APPROX 3 CFM/CREWMA N l  

I ' DEG F ROM LAUNCH ' 
I I SETT I NG• I 
I ' I 
I I I 
1 ALL  ' 2 •  ENTER ASAP ., I 
I I I 
I ' I 
I I I 
I I I 

M I SS I ON REV DATE SEC T ION  GROUP PAGE 

APOLLO 1'  FNL l l / 1 /7C  CSM E NV I RONMEN1 SU I T/CAB I N  
CONTROL SYSTEM 10-5 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT ION 1 0  - CSM ENV I RONMENTAL CONTROL SYSTEM 

R RULE COND I T I ON/MALFUNCT ION ' PHASE 1 RUL I NG 1 CUES/NOTES/COMMENTS 

10-22 LOSS OF SU I T  ' 
C I RCU I T •  CAB I N  ' 

1 LM SYSTEMS I I F AVA I LABLE ) W I LL B E  
1 USED FOR C 0 2  AND H 20  REMOVAL.  

STABLE AND GREATER 1 
THAN 4 . 5  PS I A  t 

' LAUNCH 
I 
I 
I 
I 
' EO 

' A•  CON T I NUE M I SS I ON 
1 OPEN D I RECT 02 VALVE 
t 45 DEG FROM LAUNCH 
' SETT l NG.  
I 
' B •  ENTER NEXT BEST PTP  

1 .  DOFF  su n s .  

1 A •  CORRESPONDS TO  1 2 • 6  LB/HR 
1 I APPROX 3 CFM/CREWMAN l  
I 
I 
I 
I 
I 
I 
I 

2 •  OPEN WASTE  
OVERBOARD DRA I N  
VALVE T O  OBTA I N  
CAB I N  BLEED FLOW• 

1 B • 2 •  WAST E  OVERBOARD BLEED • 1 •0 LB 
I 02 /HR 

M I SS I ON 

I 
I 
I 

3 •  DON FACE MASKS 
AFTER 1 HOUR 

1 3 •  T IME  REUU I RED FOR CM  C02 PART I AL 
1 PRESSURE TO I NCREASE TO 7 . 6  MM HG 

1 l CREWMAN--- 4 HR• 

1 3 CREWMAN--- 80  M I N •  
1 PRE-PD I  ' C •  ENTER NEXT BEST P T P- 1 
t t NO GO FOR PO l •  RETA I N  LM 1 
t t DESCENT STAGE FOR T E l • 1 
I I I 
' POWERED ' D •  CONT I NUE  M I SS I ON� 1 
' DESCENT 1 NO GO FOR LUNAR STAY 1 
I I I 
1 ALL 1 E .  ENTER N EXT BEST PTP 1 
I I I 

REV DATE SECT ION GROUP PAGE 

APOLLO 14 FNL l l / l / 70  CSM ENV I RONMENT SUI T /CAB I N  
CONTROL SYSTEM 1 0-6 



NASA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

SE C T I ON 1 0 - C S M  EN V ! RONM E N T A �  CONTRO� S Y S T E M  

R RU�E COND I T I ON / MA�FUNC T I O N 1  P H A S E  1 RU� I NG 1 C U E S / NOTES/ COMME N T S  
- - ----- ------------------ ---------------------------------------------------------------------- ---------

1 0 - 2 3  �OSS O F  SURGE T A N K  
OR R EP R ESS PACK 

I 

I 

I 

' A� �  
I 

I 

I 

I 
I 

I 

I 

I 

' � AUNCH 
I 

I 

I 

I 

' A • 
I 

I 
I 

I 

I 

I 

I 

I 

' A •  
• 

I 
I 

I 

CON T I NU E  M I SS I ON I 

I 

I 
I 

I 

I 

I 
I 

I 

C ON T I NU E  M I S S I ON I 

I 

FOR � E A K  I N  SURGE T A N K t  I SO � A T E  
SURGE T ANi< A N D  P LA C E  R E P RESS PKG 
V A � V E  T O  F l �� .  

10-24 �OSS OF S U R G E  
T ANK AND R E P R ESS 
PACK ' A L L  • e . CONT I NU E  M I SS I ON I a .  OPS 02 I.I T Y --- 4 LBS /OPS I T W O  OPS 

10-25 F I R E OR SMOKE I N  
COMMAND MODU�E 

M I SS I ON 

I I P LAN TO R E S T O I< E  E N T R Y  I 

I I 02 BY S T OR I NG OPS I N  I 

I I CM A T  F I NA� LM EGRC:SS • I 

I I I 

' T E C  I C e  CONT I NU E  M I SS I ON I 

I I DOFF SU I T S FOR ENTRY • I 

I I I 

I I I 

I I I 
I I I 

I I I 

I I I 

' �AUNCH ' A • ABORT I 

I I l ·  D E COMPRESS CAB I N  I 

I I I 

I I 2 ·  T ROUBLESHOOT I 
I I E L EC T R I CA L  I 

I I S Y S T EM P E R  F � I GH T  I 

I I C R E W  C H E C K L I S T  I 
I I BOOST F I R E  I 

I I PROC EDURES • I 

I I I 

1 PR E -P D I  I B .  E N T E. R  N E X T  B E ST P T P- I 

I I NO GO F OR P O l . R E T A I N  I 

I I LM D E S C E N T  STAGE F O k  T E I 1  
I I I 

' P O W E R E D  I C •  CON T I NU �  M I SS I ON - I 

' D E SC E N T  I NO GO FOR LUNAR S T A Y  I 
I I I 

' AL L.  ' o . 1 .  TROUB L ESHOO T / COMBAT I 

I I F I R E P E R  F L I GH T  C REW I 

I I C H E C K L I S T  E M E RGENCY I 
I I PROCEDURES. I 

I I I 

I I 2 .  ASSESS DA�IAG E  AND I 

I I REMOV E P OW E R  F R OM I 

I I A F F E C T ED S Y S T EMS I 

I I I 

I I 3 .  E N T E R  N E X T  B ES T  PTP  I 

I I R E T A I N  L M  I 

I I I 

R E V  D A T E  S E C T I ON GROUP 

AVA I LAB�E.l 

P A G E  

A P O L L O  1 4  F NL l l / l / 7 0  CSM E N V I RONMENT SU I T / C AB I N  
C O N T R O L  S Y S T E M  1 0- 7  

' 



NA SA - Manned Spacec raft Cent er 

M I S S I O N  R U L E S  

S E C T I O N  l O - C S M  ENV I R ONME N T A �  CONT RO� S Y S T E M  

R RULE C O N D I T I ON /MA�FUNC T I ON 1 P H A S E  1 RU� I NG 1 C U E S / N O T E S / C O M M E N T S  
- - ----- -------------------------------------------------------------------------------------------------

I 
I 
I 

I 
I 
I 

l 0 - 2 6  CONT AM I NAT I ON I N  
CA B I N  

I 
1 AL L  ' CR E W  MAY E � E C T  T O  

' DE C OMPRESS 
1 I F  uNABL E TO C� EAR CONTAM I NAT I ON •  
1 M I SS I ON MAY B E  T E RM I NAT E D  E AR�Y . 

l0-27 �OSS OF S U I T  
I N T EGR I T Y  

I 
I 
I 
I 
I 
I 
I 
1 LAUIIoCH 

1 AL L  

I 
I 
I 
I 
I 
I 
' A • CON T I NU E  M I SS I ON 

1 B o CONT I �U E  M I SS I ON 
' NO-GO FOR UNDOCK 
I 
I 
I 
' 
I 

10-26 �OSS OF 02 MAN I FO�D ' ' I 
Ao 02 MAN I F O L D  L EAKS 1 �AU�CH ' A • l •  CON T I NUE M I SS I ON 1 
G R E A T E R  T HAN ' t I 
4 L B / HR A N D  C AB I N  1 UNDOCKED 1 2 •  CON T I NU E  M I SS I ON- ' 
PRESSURE G R E. A T E R  1 P R E-PD I 1 t 

T H AN 4 , 5  P S I A  ' POWERED ' ' 
' D E SC E N T /  I I 
I L U NAR I I 
I S T AY I I 

1 A L L  1 3 o  E N T E R  N E X T  B E S T  P T P  
' ! A l  V E R I F Y  SURGE 
' T A NK AND R EP RESS 
' P A C K  I SOLATED 
t U N T I L  E N T R Y o  

1 A o 3 o  APPRO X I MA T E L Y  ; HOURS ARE 
1 RE�U I RE v  TO D E P L E T E  C A B I N  0� FROM 
1 4 o 8  TO 3 o 5  PS I A t  W I TH O o 4 ; 6  � B / HR 
' USAGE RA T E  ! C R E W  + C AB I N  � E A K  + T AN K  
' P R E S S  B � E. t: D l 

B o  02 MAN I FOLD L E AKS 1 LAUNCH 
GREATER T HAN 4 1 
L B /HR AND CAB I N  ' 

I 
( B l  R E T R I E V E  OPS ' A , 3 , ( B l  C R E W  

F ROM �M • I F  DOC K E D '  E N V I RONMENT FOR 
I OF MANUAL C A B I N  

' B o l o  ABORT ASAP 

O P T I ON TO U S E  �M 
E A R T H  RETURN IN � l t:U 
P R E S SU R E  REGU�A T I ON •  

P R E S S U R E  L ES S  ' 
T HAN 4 o 5  P S I A  ' 

1 AL L  ' 2 ,  E N T E R  ASAP 
' � M  02 ! I F AVA l �AB � E l  MAY B E  USED TO 
1 S U P P L EM E N T  C S M  SUP P � Y .  

l0-2S L O S S  OF O N E  MA I N  
REGULATOR 

A ,  F A I LE D  C�OSED 

B .  F A I L E D  OPEN 

M I SS I ON 

I 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
1 �AUNCH 

' EO 
I 
I 
1 AL L  

1 AL L  
I 
I 
I 

' USE O P S  I N  S U I T E D  
' MODE F OR E N T R Y  I F  
1 P R A C T I CA �  
I 
I 
I 
' 
I 
I 
I 
' 
1 A o l e  C ON T I NUE M I SS I ON• 
I 
I 2 o  CON T I NUE M I SS I ON• 
1 NO GO FOR T � l  

' 3 o  CON T I NUE M I S S I ON 

' B • CONT I N U E  M I S S I ON 

R EV D A T E  S EC T I ON GROUP 

APOLLO 1 4  F N L  l l / l /70  C S M  E NV I RONMENT S U I T /C A B I N 

PAGE 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 1 0  - CSM ENV I RONMEN TAL CONTROL SYSTEM 

R RULE COND I T I ON/MALFUNCT I ON ' PHASE 1 RUL I NG 1 CUES/NOTES/COMMENTS 
- - ----- -----------------------------------�-------------------------------------------------------------

10-30 BOTH MA I N  R�GU�ATORS 1 
FA I LED CLOSED ' 

I 
I 

I 
I 

' LAUNCH 1 A o CONT I NUE M I SS I ON 

10-31 LOSS OF ONE SU I T  
COMPRESSOR 

10-32 LOSS OF TWO SU I T  
COMPRESSORS 

RULE NUMBERS 1 0-33 
T HROUGH 10-39 ARE 
RESERVED, 

M I SS ION 

1 UNDOCKED/ 1 Bo 
' PRE-PO l  I 

1 POWERt:D I 

1 DESCENT I I 

1 LUNAR I 

' STAY I 
I I 

' ALL • c .  
I I 
I I 

I I 
I I 
I I 

' LAUNCH ' A • 
I I 

' EO ' B •  
I I 
I I 

' ALL • c . 
I I 

I I 
I I 
I I 

' LAUNCH I A•  
I I 

I I 
I I 

' E .o. I B .  
I I 

I I 
I TLC• ·  • c .  

1 LO I 

I I 
I I 

I I 
I I 

' ALL • D .  
' OTHER I 

I I 
I I 

I I 

I I 
I I 

I I 

I I 

REV DATE 

CONT I NUE M I SS I ON 

ENTER NEXT BEST PTP  

CONT I NUE M I SS I ON 

CONT I NUE M I SS I ON
NO GO FOR T L I  

CONT I NUE  M I SS I ON 

CONT I NUE M I SS I ON
OPEN D I RECT 02 45  DEG 
FROM LAUNCH SET T I NG 

CONT I NUE  M I SS I ON-
NO GO FOR T L I  

ENTER NEXT BEST P T P o  
N O  G O  FOR UNOOCK I NG o  

CON T I NUE M I SS I ON 

SEC T ION GROUP 

1 LM SYSTEMS ( I f AVA I LABLE ) MAY BE 
1 USED IN L I EU OF  CSM SYSTEMS 

1 VACUUM CLEANER MAY BE CONNECTED TO 
1 SU I T  LOOP BUT W I LL NOT PROV IDE  SU I T  
1 I NT EGR I TY •  CONS I DERAT I ON W I LL BE 
I G I VEN TO  RETA I N ING LMo 

PACiE 

APOLLO 14  FNL 1 1 / 1 / 7 0  CSM ENV I RONMENT SU I T /CAB I N  
CONTROL SYSTEM 1 0-9 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T ION  1 0  - CSM ENV I RONMENTAL CONTROL SYST�M 

R RULE CONDI T I ON /MALFUNCT I ON ' PHASe 1 RUL I NG I CUES/NOTES/COMMENTS 
- - ----- -------------------------------------------------------------------------------------------------

l0-40 PR I MARY COOLANT 
LOOP MALFUNCT I ONS 

Ao  LOSS OF 
EVAPORATOR 

' LAUNCH 
t 
1 ALL  
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 

1 A o l o  CONT I NUE M I S S I ON I 
� .  CON T I NUE M I SS I ON 

ACT I VATE  SECONDARY 
COOLANT LOOP W I TH 
�AO !ATORS I N  BYPASS 
AS RE<lU l RED TO 
MA I NTA I N  PR I MARY 
EVAPORATOR OUT TEMP 
LESS THAN 80 DEG F 
OR AS I<E<ll.l i RED 
FOR CREW COMFORT 

I 
I 
I 
I 
I 

1 A o l o ( A l  MA I NT A I N  PR l  RAD OUT T E M P  
1 GREATER THAN-�0  DEGo F o  

1 I B l  WAT ER MANAG�MENT MAY D I CTATE 
1 ACT I VAT I ON AND DEACT I VAT I ON OF 
1 SECONDARY LOOP TO MA INTA I N  PR I RAD 
1 OUT TEMP BET WE EN 45 AND S O  DEGREES 
I F .  

B o  LOSS OF RAD I ATORS 1 LAUNCH 1 B o l o  CONT I NUE M I SS I ON 1 B o l o  ALTERNATE M I SS ION MAY B E  

C o  TOTAL LOSS OF 
LOOP 

M I SS I ON 

t PERF ORMED 

1 EO 

1 TLC 

1 2o NO-GO FOR T L l  

I A l  AC T I VATE  
SECONDARY LOOP 

I 
I 
I 

I 

I 
I B l  USE  PR I MARY I 

LOOP I N  ADD I T I ON 1 
TO SECONDARY ' 
LOOP FOR G&N ' 
OPERAT I ONS , t 

1 3 0  ENTER NEXT BEST PTP  
' NO-GO FOR LOl  

' LUNAR I 
' ORB I T  I 
1 UNOOCKED/ 1  
' PRE-PO l  I 

4 o  BASED ON WAT ER 1 
AVA I LABLE FOR I 
EVAPORAT I VE COOL ING •  1 
CONS I DERAT I ON W I LL BE 1 
G I VEN  TO CONT I NU I NG 1 
M I SSI ON US ING  ' 
SECONDARY RADI ATORS ' 
SUPPLEMENTED BY  ' 
PR I MARY LOOP t 
EVAPORATOR • ' 

1 POWEREO 1 5 o  CON T I NUE M I SS I ON 1 
' DESCENT I I 

' LUNAR 
' STAY 
I 
I 
I 
I 
' LAUNCH 
I 
I 
I 

1 b o  CONT I NUE M I SS ! ON o  
1 AC T I VATE SECONDARY 
1 LOOPo 

I 
I 
' C • l •  CON T I NUE M I SS I ON 
1 ACT IVATE SECONDARY 
1 LOOP 
I 

I 
I 
I 
I 
I 
I 
I 
t 
t 
I 

1 EO 2 o  CON T I NUE M I SS I ON 
NO-GO FOR T L l  
ACT IVATE SECONDARY 
LOOP 

1 C o 2 •  ALTERNATE M I SS I ON MAY 
I 

I 

I 
I 
' POWERED I 
' DESCENT I 
' LUNAR I 
' STAY I 
I I 
' ALL I 
I I 
I I 
I I 

REV DATE 

3o CONT I NUE M I SS I ON
AC T IVATE SECONDARY 
LOOP•  

4 o  ENTER  NEXT  BEST  PTP  
ACT IVATE  SECONDARY 
LOOP 

SECT I ON GROUP 

' PERFORMED• 

PAGE 

APOLLO 14 FNL 1 1 / 1 / 70  CSM ENV I RONMENT COOLANT 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S EC T I O N  1 0  - CSM ENV I R ONME NTA� CONTRO� SYSTEM 

R RU�E CON O I T I ON / MA�FUNC T I ON 1  PHAS E 1 RUL I NG 1 CUES / NOT ES/COMMENTS 

l0-41 SECONDARY �OOP 
MA�FUN C T I ONS 

A .  I.OSS O F  
EVAPORATOR 

B. I.OSS OF 
RAD I AT ORS 

C •  TOTA� �OSS OF 
�OOP 

I 
I 
' 

I 
' 
I 
' AI.� 
I 
I 
1 EO 

' T I.C 
I 
1 1.UNAR 
1 O R B I T 
I 
I 
I 
1 EO 
I 
I 
' T � C  

1 1. UNAR 
' OR B I T  
' 
' 
I 
' 
I 

l0-42 �OSS OF P R I MARY AND 1 A�� · 

SECONDARY 1 

EVAPORATORS ' 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
' A• CON T I NU E  M I SS I ON 
' 

I 
' B • l •  NO-GO FOR T l. l  
t �OOP I S  S T I I. � 
' OPE R A T I ONAl. I N  
' EVAPORAT I VE MODE • 

1 2 .  E N T E R  NEX T BEST P T P  

1 3 •  CONT I NUE M I SS I ON 

I 
I 
I 
' C • l •  NO-GO FOR T l. l  
I 
I 
1 2 .  E N T E R  N E X T  B E S T  P T P  

' 3 .  CON T I NUE M I SS I ON 

I 
I 
I 
I 
' 

' A • CONT I NU E  M I SS I ON 
' 

I 
I 
I 
' 
I 
I 

10-43 �OSS OF A l. l.  COOI. I N G o 1 
P R I MARY AND t 

I 
I 

1 I.M S Y S T EMS I I F AVAI �AB�E l W l l.l. BE 
1 US�D TO SUPP�EMENT CSM OPERA T I ON S •  

SECONDARY t I 

M I SS I ON 

' LAUNCH 

I 
' A •  CONT I NU E  M I S S I ON 
I 

1 EO 
I 

' B •  ENTER NEXT B E S T  A T P  OR 
1 P T P  

I 
I 

1 MAXI MUM ORB I T  T I ME--
' 4 HOURS EMERGENCY 

I I POWER DOWN FOI.�OWED BY 
I 1 l • ,  HOURS OF POWER UP 
I FOR E N T R Y .  
I 
' POWE R ED ' C •  CONT I NUE M I SS I ON
' D ESCENT I 
I I 
' AI.� ' D• ENTER ASAP 
I I 
I I 
I I 
I I 
I I 

REV D A T E  S ECT I ON GROUP 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APOL�O 14 FN� l l / 1 / 7 0  CSM ENV I RONMENT COO�ANT 
CONTROl. S Y S T E M  

a .  LOSS OF T WO FUE� C E �I.S POWER 
DOW No 

PAGE 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON l O  - CSM ENV I RONMENTAL CONTROL SYSTEM 

R RULE COND I T I ON/MALFUNCT I ON ' PHASE 1 RUL I NG I CU�S/NOT �S/COMMENTS 
-- ----- -------------------------------------------------------------------------------------------------

l0-44 CONF I RMED LEAK OF 
GYLCOL COOLANT  

A • I N  COMMAND 
MODULE 

Bo I N  SU I T  C I RCU I T  

RULE NUMBERS l 0-45 
THROUGH l0-49 ARE 
RESERVEDo 

M I SS I ON 

I . 
I I 
' ' 
I I 
I I 
I I 
I I 
' LAUNCH I A· l ·  
I I 
' EO I z .  
I I 
I I 
I I 
I I 
' POWERED I 3 o  
11.lESCENT I 
I I 
' ALL I 4 o  
I I 
' LAUNCH ' tl · l ·  
I I 
' EO I 2 ·  
I I 
I I 
I I 
I I 
' POWERED I 3 o  
' DESCENT I 
I I 
' ALL I 4 o  

. I  I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

REV DATE 

I 
I 
I 
I 
I 
I 
I 

CON T I NUE M I SS I ON I 
I 

ENTER NEXT �EST PTP I 
DON SLJ I TS o  PURGE I 
SU I T  LOOP W I TH I 
D I RECT 02o  I 

I 

CON T I NUE M I SS I ON- I 
NO GO FOR LUNAR STAY I 

I 
ENTER NEXT �EST PTP I 

I 

CON T I NUE M I SS I ON I 
I 

ENTER NEXT �EST PTP I 
DOFF SU I TS AND USE I 
FACE MASKS I F  I 
REI.lU I RE D •  I 

I 

CON T I NUE M I SS I ON I 

NO GO FOR LUNAR STAY I 
I 

ENTER NEXT BEsT PTP I 
I 
I 
I 
I 
I 
I 
I 
I 

SECT I ON  GROUP 

APOLLO 14 FNL ll / l /70  CSM ENVI RONMENT COOLANT 
CONTROL SYSTEM 

LM ENV I RONMENT l ! F  AVA !  LABLE ) MAY BE 
USEI.l FOR E.ARTH RETURN I N  L I EU OF 
CSM o 

PAGE 
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NASA - Manned Spacecraft C enter 

M I S S I O N  R U L E S  

SECT ION 1 0  - CSM ENV I RONMENTA� CONTROL SYSTEM 

R RU�E COND I T I ON/MALFUNCT I ON ' PHASE 1 RU� I NG 1 CUES/NOTES/COMMENTS 

10-50 LOSS OF OVERBOARD 
DUMPS 

10-51 

10-52 

A o  NORMAL OVERBOARD 
DUMPS FROZEN OR 
BLOCKED 

Bo LOSS OF ALL 
OVERBOARD DUMP 
CAPAB I L I TY 

UNCONTROLABLE 
H I GH HUMI D I TY 

WASTE WATER  TANK 
LEAK OR LOSS OF 
WASTE WATER STORAGE 
CAPABI  L l T Y  

M I SS I ON 

I I 

I I 
I I 
I I 
I I 
1 ALL I A. CONT I NUE M I SS I ON 
I I 
I I 
I I 
I I 

I I 
I I 
1 EO ' B • l •  ENTER NEXT BEST PTP 
1 TLC I 
' LUNAR I 
' ORB I T  I 
I I 
I I 
I I 
I I 
I I 
1 UNOOCKE0/ 1 2 •  CON T I NUE M I SS I ON 
' PRE-PO l /  I 
' POWERED I 
' DESCENT/  I 
' LUNAR I 
' STAY I 
I I 
I I 
I I 
I I 

, ·t · I 
I I 
' · I 
I I 
1 LAUNCH · .• Ae  CONT I NUE M I SS ION 
I I .  
I PRE-PDJ • e .  ENTER NEXT BEST PTP-
I I NO GO FOR PO l o  RETA I N  
I I DESCENT STAGE FOR T E l  
I I 
' POWERED • c .  CONT I NUE  M I SS ION-
' DESCENT I NO GO FOR LUNAR STAY 
I I 
I I 
' ALL • o . ENTER N EXT BEST PTP  
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
' ALL ' CON T I NUE M I SS I ON 
I I 
I I 

I 
I 
I 
I 
I 
1 A o 1 o  UT I � I ZE AUX I �I ARY DUMP FOR 
1 U R I NE AND WASTE  WATER D I SPOSAL• 

1 2o B LEED 02 FROM WATER TANK THROUGH 
1 WASTE MANAGEMENT OV�RBOARO DRA I N  
1 VALVE I NTO CAB I N• 

1 B o 1 o ( A l  I F  POTAB�E AND WASTE TANKS 
1 ( OR WASTE TAN�S ALONE J  BECOME FU�L • 
1 FORCED WATER BO I L I NG  W I LL BE 
1 NECESSARY TO  A��OW FUEL CE�L AND/OR 
1 CYC L I C  ACCUMULATOR OPERAT I ON o  

1 ( B J  L M  UR I NE STORAGE BAGS I I F 
1 AVA I LABLE ) W I L� BE USED • 
I 
I z .  UNDOC K I NG MAY B E  PERFORMED • 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 LM SYSTEMS MAY BE USED FOR HUM I D I T Y 
1 CONTROL • 

LM 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 LM SYSTEMS ( I f AVA I LABLE ) MAY BE 
1 USED TO SUPPLEMENT CSM 
I 
1 WHEN POTABLE WATER TANK BECOMES 
1 FUL� •  FUEL CELL WATER W I LL BE  DUMPED 
1 THROUGH OVERBOARD PRESSURE REL I Ef 
1 VALVES 
' 
I 
I 
I 

REV DATE SECT I ON GRGUP PAGE 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T ION 1 0  - CSM ENV I RONMENTAL CONTROL SYSTEM 

R RULE COND I T I ON /MALFUNCT I ON ' PHASE ' RUL I NG 1 CUES/NOTES/COMMENTS 

l 0 - 5 3  CONF I RMEO L.t::AK I N  
POTABLE WA Tt::R TANK 
OR UNABLE TO 
TRANSFER FU�L CELL. 
WATER TO POTABLE 
TANK . 

RULE NUMBERS l0-54 
THROUGH 10-59 ARE 
RESERVED. 

M I SS ION 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

' LAUNCH 
I 

' EO 
I 

I 

I 

I 

I 

I 

I 

I 

I TL.. C t LO t 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

' A • 
I 

• e . 
I 

I 

I 

I 

I 

I 

I 

I 

I C .  
I UNDOCK ED t 1 
1 PRE-PD ! t  I 

' POWERED I 

1 DESCENT t I 

' LUNAR I 

' STAY I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

REV DATE 

I 

I 

I 

I LM SYSTEMS ( I F AVA I LABLE )  MAY 
I USED TO SUPPLEMENT CSM• 
I 

I WATER STORAGE BAG ( S l  MAY B E  USED 
I CON T I NUE EART H ORB I T  M I SS I ON .  
I 

I 

CONT I NUE M I SS I ON I 

I 

CONT I NUE M I SS I ON I 

GO FOR T L I  • ENTER I 

NEXT t;EST PTP I 

AFTER T ANK DEPLET I ON I 

I F  T L. I  NOT PERFORMED I 

AND UNABLE TO EXTRACT LM 1 
I 

I 

I 

CONT I NUE M ISS ION- I 

I 

USE LM WATER FOR CREW I 
CONSUMPT ION• IF UNABLE I 

TO DO TD&E ENTER NEXT I 

BEST P T P .  I 

I 

I 

I 

I 

I 

I 

t 

I 

I 

I 

I 

I 

t 

S EC T I ON GROUP PAGE 
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R I T EM 
-- -----

lO-bO 

NA S A  - Manned Spacec raft C enter 

M I S S I O N  R U L E S  

SEC T I ON 1 0  - CSM ENV I RONMENTAL CONTROL SYSTEM - CONCLUDED 

--------------------------------
I NSTRUMENTAT I ON RE�U I REMENTS 

---------------- ----------------

MEAS DESCR I P T I ON PC!/, ONBOARO T RANSDUCER CATEGORY REFE.RENCI:. 

CAB I N  PRES CF0001P METER COMMON 1 OF 10-20 
SU I T  PRES CF0012P METER COMMON 3 M 

TANK BLADDER PRES CF0l20P ----- ----- -

SlJ I T  PRESS ------- ----- ------ MANDATORY 10-2 1  
< CUFF GAGES l  l EACH CREwMAN l 

SURGE TANK PRESS CFOOObP METER COMMON 1 OF 10-28 
OXYGEN REPRtSS PRESS ------- METER ------ 2 M 

PR I M  ACCUM <HY CF0019<.l METER COMMON 1 OF 1U-40 •  
PR I M  PUMP OUT PRESS CFOOlbP METER COMMON 2 M 10-44 

POTABLE H20 <.ITY CF0010<.l METER COMMON HD 10-S 3 •  
WASTE H20 <.ITY C F0009<.l METER COMMON HD 10-�2 

SEC ST EAM PRESS CFOOBP METER COMMON HO 10-41 
SEC EVAP OUT TEMP CF007 1T  METER COMMON HD 

SEC ACCUM <.ITY CF0072P METER COMMON HD 

SEC PUMP OUT PRESS C F0070P METER COMMON HO 

PR I M  EVAP OUT TEMP CF0011:lT METER COMMON HO 

PR I M  STEAM PRESS CF0034 METER COMMON HD 

ECS 02 FLOW CF0035R METER COMMON HD 

02  MAN I FOLD PRESS CF003bP ----- ------ HO 

SU I T  COMP PRESS CF0015P METER COMMON HO 

P R I M  RAD OUT TEMP CF0020T METER COMMON HD  

PR I M  EVAP I NL.U TEMP C F0 1 8 1 T  ----- ------ HD 

STEAM DUCT TE�IP CF0017T ----- ------ HO 

SEC RAD OUT T EMP S F0236T MET ER  - ----- HD 

M I SS I ON REV DATE SEC T I ON GROUP PAGE 

APOLLO 14 FNL l l / 1 170 CSM ENV I RONMENT I NSTR 
CONTROL. SYSTEM REQU I R EMENTS 10-l!i 



1 1  CSM C R Y O G E N I CS 



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON l l  - CSM CRYOGEN I CS 

I GENERAL I 

l l-l LAUNCH 

THERE ARE NO CRYO FA I LURES FOR WH I CH THE LAUNCH/ I NSER T I ON PHASE W I L L  BE TERM I NATED•  FOR 
COMPLETE  LOSS OF THE SYSTEM RESUL T ING IN T HREE FUEL CELL FA I LURES •  ENTRY W I LL BE P LANNED 
I NTO  PTP 3-l •  THREE ENTRY BATTER I E S  AND T HE AUX BATT  ARE CAPABL� OF SUPPORT I NG THE LAUNCH • 
AS MUCH AS 3 REVS POWERED U P o  AND ENTRY•  

l l-2 ALL PHASES 

THE CRYOGEN ICS SYSTEM IS REQU I RED UNT I L  CM/SM SEP SO THAT THE ENTRY AND LAND I NG PHASES W I LL 
B E  ENTERED INTO  W I TH FULL CONSUMABLES POTENT I AL •  THAT ! S o  FULLY CHARGED ENTRY BATT ER I ES AND 
ENTRY 02 TANKS. I F  T H I S CAPA B I L I T Y  IS POT EN T I ALLY JEOPARD I ZED BY CRYO SYSTEMS DEPLE T I ON OR 
MALFUNCT ION , M I SS I ON T ERM I NA T I ON PROCEDURES W I LL BE ENACTED I N WHATEVER T I ME FRAME I S  
APPROPR I ATE  O R  AVA I LABLE •  ANY ENTRY BATTERY O R  ENTRY 0 2  USAGE AFT ER LOSS O F  RECHARGE 
CAPAB I L I TY FROM THE CRYO SYSTEM W I LL REDUCE SUPPLY AVAI LABLE FOR ENTRY • LAND ING o  AND 
POSTLAND I NG a  

lH�RE ARE N O  CRYO SYSTEM FAl�VRES FUR WH I CH  POWERED DESCENT W I LL BE T ERM I NATED • 

11-4 LOSS OF CRYOGEN I C  TANK IS DEF INED AS---

A . PRESSURE CANNOT BE MA I NTA I NtD ABOVE ! 50 PSlA FOR 0� AND 100 PS I A  FOR H 2 •  

B a  A LEAK • WH I CH COMB I NED W I TH A 40 AMP LUAO F �OW F ROM T HE TANK, WlLL DEPLETE 
THE TANK BEFORE CM/SM SEP • 

C a  LOSS OF ALL HEATERS I N  A N  0 2  TANK LOSS OF 2 HEA TERS AND ONE FAN I N  A H2 
TANKa  

1 1• 5  LUNAR M I SS I ON W I LL B E  CONT I NUED I F  

A a  ENOUGH H 2  I S  MA I NTA I NED I N  THE LOWEST TANK T O  PERFORM A N  EARTH RETURN F ROM 
ANY PO INT  W I TH AT LEAST AN AVERAGE POWER LEVEL OF 40 AMPS • 

B a  THE  02  TANKS MEET REDL I NE CR I TE R I A  AND  THE LOWEST T WO TANKS ARE  CAPABLE OF 
SUPPOR T I NG AN EARTH RETURN FROM ANY PO INT  W I TH AT LEAST AN AVERAGE POWER 
LEVEL OF 40 AMPSa 

1 1•6 EARTH ORB I T  M I SS I ON W I LL BE CONT I NUED AS L ONG AS ENOUGH TOTAL CRYO ( 02 oH2 l Is AVA I LABLE  TO 
PERFORM AN ENTRY I NTO THE NEXT DA I LY GO/NO GO AREAa 

RULE NUMBERS l l-7 THROUGH 
1 1•9 ARE RESERVED• 

M ISS I ON REV DATE SEC T I ON 

;APOLLO 14 FNL l l / l /70 CSM CRYOGEN I CS 

GROUP PAGE 

GENERAL 
l l-1 



R I T EM 

N ASA - M anned Spacec r aft Cente r 

MISS ION RULES 

SEC1 1 0 N  l l  - CSM CRYOGEN I C S  

1 SYST EMS MANAGEMENT 1 

1 1 - 1 0  C R YO MANAGEMENT 

A, NORMA L L Y •  TAN� PRESSURES W I L L BE MA I N TAI N E D  BY USE O F  TANK H E A T � RS IN 1 AUT0 1 MODE 

B e MANUAL PRESSURE CONT ROL W I LL NORMA L L Y  BE USED AS R EQU I RE D  TO MA I NT A I N---

1 o  TANK PRE SSURES GREATER T HAN 7 5 0  PS I A  02 AND 200 PS I A  FOR H2 o 

2 o  H2 QUANT I T Y BALANCE W I T H I N  3 P E RC E N T  

3 o  0 2  QUANT I T Y B A L A N C E  B ETWE EN T H E  T W O  H I GH T A N K S  TO MA I N TA I N  A S I NGLE T A NK 

RETURN AT AN AVERAGE F U E L  C E L L  POWER L E V E L  OF 40 AMPS ON E I T H E R  OF THESE 
TANKS 

. 

C o  ONE F U E L  CELL M A Y  BE PURGED OR T H E  SPACECRAFT EL EC T R I C AL LOADS M A Y  BE I NCREASED TO P R E CLUDE 
CRYO TANK VENT I N G o  

D ,  H2 TANK F A N S  W I L L N O T  BE OPERAT ED I N  T H E  AUTO MOD E o  

E o 02 T A NK 3 I SOLAT ION VALVE W I L L  NORMALLY REMA I N OPEN 

) 
1 1 - 1 1  CRYO GAG I N G  

A ,  ONBOARD C R Y OGEN I C  QUANT I TY GAG I NG I S  PR I ME •  ACCURACY I S  +/-2 o 6 5  PERCENT ( +/-B o 4B L B  02 o 
+I- O o 72 LB H2 l PER TAN K e  I NS T ANTANEOUS 02 QUAN T I T Y ACCURA C I ES MAY BE DEGRADED FROM TH ESE 

NUM BERS DUE TO LACK OF TANK FANSo 

Be MCC CALCULA T E D  QUANT I T Y  US I NG PRESSURE VERSUS TEMPE R A T U R E  IS BACKU P o  

RULE NUMBERS 1 1-12 THROUGH 
1 1 - 1 9  ARE RESERVED • 

M I SS I ON REV DATE SECT ION GROUP 

APOLLO 14 FNL 1 1 / l / 7 0  CSM CRYOGEN I CS MANAGEMENT 

PAGE 
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N A S A  - M a n n e d  S p a c e c r a f t  Ce n t e r  

M I S S I O N  R U L E S  

SECT ION  l l  - CSM CRYOGEN ICS  

R RULE  COND I T I ON/MALFUNC T ION '  PHASE 1 RUL I NG 1 CUES/NOTES/COMMENTS 
- - ----- ---------------------------------- ---------------------------------------------------------------

1 SPEC I F I C  M I SS I ON RULES 1 

I 
l l-20 LOSS OF ONE 02 

TANK 

I 
' LAUNCH 1 A o  CONT I NUE  M I S S I ON 

I 
1 EO 
I 

1 B o CONT INUE  M I SS I ON 
t NO-GO F OR T L I  

I 
I 
1 A L L  1 C o  
I I 
I I 
I I 
I I 
I I 
' POST DOCK 1  
I I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

CONS I DERAT I ON W I LL 
BE G I VEN TO CONT I NU I NG 
THE M ISS I ON AFTER LOSS 
OF A TANK I F  OTHER TWO 
TANKS MEET REDL INE  
CR I T E R IA •  
JETT I SON LM 

1 1-21  LOSS OF TWO 02 
TANKS 

I 
' LAUNCH 
I 

1 A o CONT I NUE M I SS I ON 
I 

1 1-22 

1 1-23 

LOSS OF ONE H2 TANK 

LOSS OF 3 02 T ANKS 
AND/OR 2 H2 TANKS 

1 E o0 o  1 B o CONT I NUE  M I SS I ON 
t t NO GO FOR T L I  
' POWERED 1 C .  CONT I NU E  M I S S I ON 
' DESCENT 1 NO GO FOR LUNAR STAY 

1 ALL 
I 
I 
I 
1 LAUNCH 
• E.o.  
' T LC 
I 
1 PWRD 
' DESCENT 
1 ALL 
I 
I 
1 LAUNCH 

I 
1 T LC 

' PWRD 
' D ESCENT 
' ALL 
I 
I 

1 Do ENTER NEXT BEST PTP 
' RETA I N  LM 
I 
I 
' A •  
' B • 
' C •  
I 
' D · 
I 
' E •  
I 
' 

I A•  
I 
I 
' B • 
' 

• c .  
I 
' D ·  
I 
I 

CONT I NUE  M I SS I ON 
CONT I NU E  M I S S I ON 
NO GO T L I  
NO G O  lOI 
CONT INUE  M I SS I ON 
NO GO LUNAR STAY 
ENTER NEXT BEST PTP 
JET T I SON LMo 

CONT I NUE  M I SS I ON 
I SOLATE SURGE TANK 
BEFORE 800 PS I A  
ENTER NEXT BEST 
PTPe  NO GO FOR LOI  
CONT I NUE  M I SS I ON 
NO GO F OR LUNAR STAY 
ENTER N EXT BEST P T P t  
RETA I N  LM  

RULE NUMBERS 1 1 -24 1 
THROUGH 1 1-49 ARE 1 
RESERVED• t 

' 
I 
' 

M I SS I ON REV DATE SECT ION GROUP 

I 
1 LM o  PLSS t AND OPS 02 W I LL BE USED AS 
1 REQU I RED TO SUPPLEMENT CSM 02e 
I 
' 
I 
I 
' 
' 
' 

I 
I 
I 
' 
I 
' 
I 
' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' 
I 
' 
I 
' 

' 
I 
I 
1 AUX BATTERY W I LL POWER SMJC ' S• 
' 

I 
' 
' 

I 
I 
I 
I 
I 
I 
I 
I 

PAGE 
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R I T EM 
-- -----

1 1-50 MEAS DESCR I PT ION 

02 TANK 1 QTY 
02 TANK 2 QTY 
02 TANK 3 QTY 

02 TANK l TE:MP 
02 T ANK 2 TEMP 
02 TANK 3 TEMP 

H2 T ANK 1 QTY 
H2 TANK 2 QTY 

H2 TANK l TEMP 
H2 T ANK 2 TEMP 

02 TANK l PRESS 
02 TANK 2 PRESS 
02 T ANK 3 PRESS 

H2 T ANK l PRESS 
H2 TANK 2 PRESS 
02 TANK 2 AND 3 

MAN • PRESS 
02 TANK l HTR 

TEMP 
02 TANK 2 HTR 

T EMP 
02 TANK 3 HTR 

TEMP 

N O T E - -- P R ESSURE 

M I SS ION 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 1 1  - CSM CRYOGEN I CS 

------------------------------- -
I NSTRUMENTAT I ON REQU I REMENTS 

---------------- ---------- ------

PCM ONBOARD TRANSDUCERS CATEGORY 

SC0032Q METER COMMON 2 OF 3 
SC0033Q METER COMMON MANDATORY 
SC005 lQ  METER COMMON 

SC004lT  ----- ------ H I GHLY 
SC0042T ----- -- ---- DE S I RABLE 
SC0055T - - - - -- - --

SC0030Q METER COMMON 1 OF 2 
SC003lQ METER COMMON MANDATORY 

SC0043T ----- ----- - H I GHLY 
SC0044T ----- ------ DES I RABLE 

SC0037P METER COMMON 2 OF 3 
SC0038P METER COMMON MANDATORY 
SC0053P METER COMMON 

SC0039P METER COMMON 1 OF 2 
SC0040P METER COMMON MANDATORY 

SC0069P C+W COMMON HD 

SC0070T METER COMMON HD 

SC0071 T METER COMMON HD 

SC0072T METER COMMON HD 

OR QUANT I T Y  MEASUREMENT REQU I R E D  IN EACH C R Y O  TANK . 

REV DATE SECT ION GROUP PAGE 

APOLLO 14 FNL. 1 1 /1 170  CSM CRYOGEN I CS I NSTR  REQ 
1 1-4 

M I SS I ON RULE 
REFERENCE 

1 1-20 
2 1 • 22 

1 1-20 
2 1 • 22 

1 1- 2 l o 2 2  

1 1-2 1 • 22 

1 1-20,2.1,2."2. 
I I  -2.0,2.1,'2.'2. 

1 1-'2.1> ,'2.2 
1 1- 2 1 o 2 2  

1 1-23 

1 1-23  

1 1-23 



1 2  CSM E L E C T R I C A L 
POWER S Y S T E M 



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T ION 1 2  - CSM ELECTRI CAL POWER SYSTEM 

I GENERAL I 

1 2 - 1  LAUNCH 

A , LAUNCH W I LL BE CONT I NUED AS LONG AS  SUFF I C I ENT  ENERGY I S  AVA I LABLt TO  P�RFORM AN ENTRY I NTO 
AT LEAST PTP  2 - 1 ,  THERE MUST B� AT LtAST ONE MA I N  BUS AND UN� AC BUS \ THROUGH MUOE I ANO I I  
REGI ONS ! OPERAT I ONAL TO CONT I NUE•  

8 0 THE LAUNCH PHASE W I L L  NOT BE TERM I NATED AS LONG AS THREE ENTRY BAT TER I ES REMA I N  TO SUPPLY 
MA I N  BUS LOADS OR ONE ENTRY BATTERY AND ONE SM POWER SOURC� REMA I N , 

1 2 - 2  POWERED DESCENT 

THERE ARE NO EPS FAI LURES FOR WH I CH  POWERED DESCENT W I LL BE TERMI NATtDo  

1 2 -3 ALL PHASES 

THE M I SS I ON W I LL BE CON T I NUED AS LONG AS THE REUU I RED NUMBER OF FUEL CELLS ARE AVAI LABLE AND ARE 
CAPABLE OF SUPPORT I NG M I SS I ON REUU I REMENTS OF 7S  TO 90 AMPS ( W I THOUT BATTERY SUPPLEMENT EXCEPT 
DUR I NG SPS DtLTA V 1 S l  AND THREE GOOD ENTRY BATTER I ES REMA I N ,  

12-4 BATTERY IS CONS IDERED FA I LED I F---

Ao LAUNCH- A BATTERY BUS VOLTAGE IS  O a 5  VOLTS LESS THAN THE CORRESPOND I N G  MA I N  BUSo 

Bo ORB I T- AN ENTRY BAT T E RY OUTPUT I S  LESS THAN 3 AMPS WHEN CONN ECTED TO A MA I N  bUS DUR I NG SPS 
MANEUVERS ( NOM I NAL TOTAL BAT TERY CURRENT FOR SPS MANEUVERS I S  20 + 1 - 2 AMPS l o  

C o  SUSTA I NED BATTERY CHARGER OUTPUT TO AN ENTRY BAT TERY I S  GREATER THAN 2 , 0  AMPS AND ALL LOADS 
REMOVED o 

D o THE AUX , BATTERY CANNOT SUPPORT REUU I RED MA I N  BUS LOADSo 

12-5 AN AC BUS I S  CONSI DERED FA I LED IF ANY TWO PHASES CANNOT B E  MAI NTA I NED GREATER THAN 9S VOLTSo  

12-6 AN I NVER T ER I S  CONS I DERED F A I LED  I F---

A o  OUTPUT VOLTAGE O N  ANY PHASE I S  GREATER THAN 1 3 0  VAC o 

B o  OUTPUT VOLTAGE O N  ANY TWO PHASES I S  LESS THAN 9 5  VACo 

1 2-7 FUEL CELL IS CONS I DERED FA I LED FOR M I SS ION  PLANN ING  I F---

A o FUEL CELL CANNOT SUPPLY SUFF I C I ENT  POWER TO MEET I T S  OWN PARAS I T I C  LOADS ( S  AMPS P LUS 
I NL I N E  HEATER POWER AS REUU I RED l o  

B o FUEL CELL H2 LOOP I S  CONTAMI NATED W I TH KOHo 

C o  REGULATED H 2  PRESSURE I S  L ESS  THAN 3 6 o 7  PS I A  ( CORRESPONDS T O  N2 PRESSURE SH IFT  DOWN TO 2 8 o 2  
P S I A  FOR CR I T ICAL OPERAT I ON- LOWER N 2  PRESSURE CAN B E  MANAGED B Y  TURNI NG OFF H20 TANK 
PRESSURE l o  

12-8 T L I  M I N I MUM PURGE CAPAB I L I TY I S  BOTH OXYGEN AND HYDROGEN ON ONE FUEL CELL AND AT L EAST OXYGEN ON 
ONE OTHER FUEL CELLo 

M I S S I ON REV DATE SEC T ION 

APOLLO 14 FNL 1 1 / 1 / 70 CSM ELECTR I CAL 
POWER SYSTEM 

GROUP PAGE 
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R I T EM 
-- -----

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON l l  - CSM E � EC T R ! CA� POWER S Y STEM 

RULE NUMBERS 12-9 THR OUGH 
1 2-19 ARE Rf::St:RVED• 

. > ', 

"· 

'. 

.MISS I ON R EV D A T E  S EC T I ON GROUP 

APOL.L.O 14 F NL. ll / 1 /7 0  C S M  E L. E C T R I CAL. GENERA� 
POWER SYSTEM 

PAGE 
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R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 1 2  - CSM E L EC T R I CA L  P O W E R  S Y S T E M  

' SYSTEMS MANAGE M E N T  ' 

1 2 - 2 0  BUS MANAGE M E N T  

A •  ONE AND ONLY ONE F U E L  C E L L  W I LL B E  T I ED T O  B O T H  MA I N  �USES • 

B a I NV E R T e R S  W I �� �E CON F I GURED SUCH T H A T  MA I N  BUS A W I L L S U P P L Y  AC BUS l AND MA I N  BUS � W I L L  
SUP P L Y  AC BUS 2 a  

C a  M A I N  BUS VOLTAGE W l �L B E  MA I N T A I N E D  GREA T E R  T HAN 2 6 a 5  VDC AND L E SS T HAN 3 1  V D C a  ONE F U E �  
CELL M A Y  BE OPEN C I RCU I T E D  F O R  O P T I MUM V O L T A G E  AND P O W E R  MANAGEMEN T a  

D a  T H E  BAT T ERY CHAR�ER W I L L B E  USED T O  C H ECK OUT A SUS P e C T E D  SHOR T E D  BUS ( EX C E P T  MA I N  B U S E S ) 
A F T E R A L L  EWlJ I PMENT AND POWER SOU R C E S  HAVE B E E N  REMOV�D FROM BUS a 

E a  M I N I MUM MA I N  BUS VOLTAGE W I L L BE MA I N TA I NE D  TO B E  COMPA T I B L E  W I TH ONL I NE O P E RA T I ON 
EWU I P ,'IENT a 

1 a  SPS 2 4 a 5  

2 a  PGNS 2 5 a 0  

3 a  AUTO SM-RCS 2 2 a 0  

4 a  AUTO CM-RCS 2 l a 0  

5 a  D I R E C T  SM-RCS 2 l a 0  

6 a  D I REC T CM-RCS l 7 a 0  

7 a  I NV E R T E R S  l 9 a 0  

1 2 - 2 1  B A T T ERY MANAGEMENT 

A 0 BA T T E R I E S A AND B W I L L BE U S E D  TO S U P P L e M E N T  MA I N  B U S  LOADS FROM T - 7 5  SECONDS TO I NS E R l l ON e  

B o  B A T T E R I E S  A AND B W I LL B E  U S E D  T O  SUPPLEMENT MA I N  B U S  LOADS F O R  S P S  MANEUV ERS • B A T T E R Y  C 
W I LL BE ROT A T ED TO MA I NT A I N B A T I E R Y  BALANCE I N  T H E  E V E N T  T HE B A T T E R Y  CHARGER F A I L S .  

C .  BAT T E RY CHARG I NG W I L L  B E  T ERM I NA T E D  F OR ONE O F  T H E  F O LLOW I NG t  WH I CH E V E R  OCCURS F I R S T---

1 •  I NT EGRATED AMP-HOURS I N T O  BA T T E R Y  BY C HARGER EQUALS I NT EG R A T E D  AMP-HOURS OUT 
OF BA T T E R Y  B Y  LOADS • 

2 .  WHEN B A T T ERY CHARGER CURR ENT DEC REASES T O  O o 6 2  AMPS ( CORRESPONDS T O  3 9 o 5  VOC 
AT THE BAT T E R Y  BUS ) 

D o T H R E E  B AT T E R I ES W I LL BE T I ED TO T H E  M A I N  BUSES FOR D E O R B I T  MANEUVER AND E N T RY . 

E o  BA T T E R I E S ARE CONS I DE R E D  T O  HAVE 4 0  AMP-HR CAPAB I L I T Y I N F L I GH T  AND 4 5  AMP-HR C A P AB I � I T Y  F O R  
POST LAND I NG o  

F e A S I NG L E  B A T TERY T HAT CANNOT �E RE CHARGED W I L L NOT BE USED E X C E P T  DUR I NG D E ORB I T t  E N T R Y  AND 
P O S T L AN D I NG a  

G e BA T T E RY V E N T  VALVE W I LL R EMA I N  CLOSED UNLESS MA N I F OL D  P R ES S U R E  I S  GREATER T HA N  6 P S I A o  
V EN T I NG OPERAT I O N  W I LL B E  ALLOWED T O  T ROUB� ESHOOT A SUSP E C T E D  F ROZEN DUMP e 

H e  T H E  AUX B A T T E R Y  W I �� N O T  B E  US ED FOR NORMA� M I SS I ON O P ER A T I ON S a  

M I SS I ON R EV D A T E  S EC T I ON 

A POLLO 1 4  F N L  l l / 1 / 7 0  CSM E L EC T R I CAL 
POWER S Y S T E M  

GROUP PAGE 

MANA G E M E N T  
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NASA - Manned Spacec raft Center 

M I S S IO N  R U L E S  

SEC T I ON 1 2  - CSM ELECTRI CAL POWER SYSTEM 

12-22 FUEL CELL MANAGEMENT 

Ao FUEL CELL W I LL BE ' ' SHUTDOWN ' '  FOR THE FOLLOW I NG---

1 o  SUSTA I NED CURRENT OUTPU T LESS THAN � AMPS• 

2 .  FUEL CELL H 2  LOOP I S  CONTAMI NATED W I TH KOH o 

3 o  REACTANT LEAKAGE JEOPARD I Z I NG M I SS I ON DURA T I ON .  

B ,  FUEL CELL MAY BE 1 10PEN C I RCU I TED ' '  FOR T H E  FOLLOW I NG---

1 o  SK I N  TEMP GREATER T HAN 4 7 �  DEGo F o  

2 ,  T C E  TEMP GREATER THAN 2 2 5  DEG, F o  

3 o  FAI LURE O F  H 2  PUMP O R  GLYCOL PUMP , 

4 o  VOLTAGE MANAGEMEN T ,  

5 •  FUEL CELL CANNOT B E  PURG�D AND T IME TO G O  I S  GREATER THAN PRED I C TED FUEL 
CELL L I FET I ME •  

C o  FUEL CELL 02 AND H2  PURGES W I LL NORMALLY BE PERFORME� A T  1 2  AND 4 S  HOUR I NTERVALS•  
RESPECT I VELY,  HOWEVER • THE  I NTERVALS W I LL BE FLEX I BLE TO COI NC I D� W I TH WAT ER  DUMPS ( R� F •  MR 
10-10  C l o  

D ,  ADD I T I ONAL PURGES W I LL BE I N I T I ATED  AS OPERAT I ONAL COND I T I ONS D I CTAT E •  

E o  FUEL CELLS W I LL NOT B E  PURGED FOR CONF I RMED H IGH P H  I N D I CAT I ON .  

F ,  EACH H 2  PURGE W I LL NORMALLY BE PRECEDED BY 20 M I NUTES O F  H2 VENT HEATER OPERAT I ON FOLLOWED 
BY 10 M I N  OF HEATER OPERAT I ON AFTER PURGE COMPLET I ON•  

G ,  FC I N L I NE HEATERS W I LL NORMALLY OPERATE  IN  1 1 AUT0 1 1 CON T I NUOUSLY•  

H o REACTANT VALVES MUST REMA I N  OPEN A T  ALL T I MES UNLESS THE FUEL CELL I S  DECLARED FA I LED• 

l o  ADD I T I ONAL POWER LOADS W I LL  B E  ADDED AS REQU I RED TO MA I NTA I N  FC RAD OUT TEMP GREATER THAN 
-40 DE�.  IF  CRYO BUDGET JEOPARD I ZED OR RAD OUT TEMPS NOT MA I NTA I NED GREATER THAN -40 D�Gt  
FC RAD W I L L  BE PLACED IN  EMERGENCY BYPASS• 

J , ONE FUEL CELL MAY BE PURGED TO  PRECLUDE VEN T I NG OF CRYO TANKS OR FOR CRYO PRESSURE 
MANAGE�1ENT • 

K o  I F  I T  BECOMES OPERAT I ONALLY NECESSARY TO  SHUTDOWN UR  OPEN C I RCU I T  A FUEL  CELL t FUEL  CELL 2 
W I L L  BE SELECTED • 

12-2 I NVERTER MANAGEMENT 

I NVERTERS MAY BE REMOVED FROM L I NE FOR ANY OF THE FOLLOW I NG REASONs---

A o  I NVERTER TEMP GREATER THAN 1 9 0  DEG o  F o  

B o  SPACECRAFT LOAD MANAGEMEN T •  

RULE NUMBERS 12-24 T HROUGH 
1 2-29 ARE R�SERVED 

M I SS I ON REV DATE SEC T ION  

APOLLO 1 4  FNL 1 1 / 1 /70 CSM ELECTR I CAL 

GROUP PAGE 

MANAGEMENT 



NASA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

SEC T I ON 1 2  - CSM E L E C T R I C A L  POWER SYSTEM 

R R U L E  C O N D I T I ON / MALFUNC T I ON '  PHASE 1 RU L I NG 1 C U t S / N O T t S /COMME N T S  
-- ----- -------------------------------------------------------------------------------------------------

12-30 LOSS OF ONE FUEL 
C E L L  ( OUTPUT  
L E SS THAN 5 AMPS ! 

' LAUNCH 
' 
' 
' 
' 
' 
' 
• E . o .  

' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
1 T L C t 
' L . o  • •  
' LUNAR 
' STAY 

' ALL 
' 
' 

1 2-31  LOSS OF TWO FUEL ' LAUNCH 
CELLS ( OUTPUT  LESS 1 
THAN 5 AMPS EAC H ! 1 

' 
' 
' 
' 
' POWERED 
' DESCEN T  
' 
' ALL 
' 
' 
' 
I 
I 
I 
I 
I 
' 

' SPEC IF I C  M I SS I ON RULES 1 

1 A o CONT I NUE M I S S I ON 1 �AT C W I LL USED TO SUPPLEMENT MA I N  
1 1 �USES LOADS DUR I NG S PS �URNS TO BA�K 
t l •  I F  LOSS I S  FC 3 OPEN 1 UP ANY SUBSE�UENT  FUEL C � L L  
1 C I R C U I T  A N D  CON F I GU R E ' FA I �U R E S o  BAT C MAY � E T I E D T O  
t FC 2 TO MA I N  BUS B 1 E I THER OR �OT H BUSES • 
1 O N L Y •  1 
I 
' B •  NO-GO FOR T L I  

l •  OPEN C I RCU I T  FUEL 
CELL 

2o IF LOSS I S  F C  3 
CON F I GURE FC 2 T O  
MA I N  BUS B ONLY• 

t I 
1 3 o  I F  F U E L  C E L L  CANNOT 1 
1 BE RESTORED • PERFORM 1 
t SHUTDOWNo 1 
' ' 
' C •  BASED ON FAI LURE MODE • 1 
' CONS I DERAT I ON W I LL BE 1 
1 G IVEN T O  CON T I NU I NG W I T H ' 
' NOM I NA L  M I SS I ON o 1 
I I 
' C ON T I NU E  M I SS I ON I 
I 
' A •  CONT I NU E  M I S S I ON AFTER 1 LM SYSTEMS MAY B E  U S E D  T O  S U P � � E M E N T  
1 2 + 00 GET PERFORM 1 C SM POWER o  
t I 

l •  EDS AUTO/OFF TO OFF • 1 2 o  AUXo BAT T ERY  
1 L I EU OF  BATT C 

2 o  T I E  BAT C TO  BOTH 1 
MA I N  �USES •  I 

1 B o CONT I NUE  M I SS I ON 
I 
I 
I 
I 1 NO GO FOR LUNAR STAY I 

MAY BE 

1 C o  ENTER NEXT BEST PTP  

1 l o  CONNECT REMA I N I NG 

1 C o  ONE �NTRY BATT ERY OR 
1 MAY B E  US�D TO SUPPLEMENT 
1 FC FOR G+N AL I GNM ENT 

1 F U E L  C E L L  TO BOTH 
' MA I N  BUSES o 

1 OEORB I T o  

USED I N  

AUX BATT 
REMA I N I NG 

P R I OR TO 

I 
' 2 •  PERFORM POWER DOWN TO 

1 2 o  REFo  CREW EMERGtNCY POWERDOWN 
1 P ROCEDURE •  

1 MA I N TA I N  MA I N  BUS 
' VOLTS GREATER THAN I 24 o 5  VD C 

I 
I 
I 

M I SS I ON R EV DATE SECT I ON GROUP PAGE 

APOLLO 1 FNL l l / 1 /7( CSM ELECT R I CAL FUEL CELLS 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 1 2  - CSM E�ECTR ! CA� POWER SYSTEM 

R RU�E COND I T I ON /MA�FUNCT ION 1  PHASE J RUL. I NG 1 CUES/NOTES/COMMENTS 

12-32 

1 2-33  

I I 
I I 

�ass OF THREE FUEL. I I 
CE��S I I 

I I 
Ao  OUTPUT �ESS THAN 1 �AUNCH 1 Ao 

10  AMPS EACH I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I • 3 .  I ' 4 • I I 
I I 
I I 
I I 
' POWERED • e . 
' DESCENT I 
I I 
1 A�L • c .  I I 
I I 
I I 
I I 

�OSS OF A�L SM POWER '  I 
P�US ONE ENTRY I I 
BATTERY CURRENT I I 
LESS T HAN 50 PERCENT ' I 
OF LOAD ON E I T HER I I 
REMA I N I NG BATTERY I I 

I I 
1 L.AUNCH ' A •  I I 
I I 
I I 
I I 
' EO • e. I I 
I I 
I I 
I I 
' POWERED • c . 
' DESCENT I 
I I 
' AI.I. ' D •  I I 
I I 
I I 
I I 
I I 
I I 

M I SS ION R EV DATE 

I 
1 LM SYSTEMS ( I F AVA I LABI. E l  MAY BE 
t USED TO SUPPLEM�NT FUEL CEL� POWERo  

CON T I NUE M I SS I ON 
I 
I 
I 
I 

1 •  AFTER 2 + 00 ' 
EDS AUTO/OFF TO 1 
OFF. I 

I 
2 o  T I E  BAT C TO ' 

BOTH MA I N  BUSESo 1 

TI E AUXo BATT TO MA I N  A o 1 A o � o  4 o 7 5  HOURS LEFT I N  ORB I T  
ENTER 3-1 A T  NORMAL 1 BEFORE DEORB I T  MANEUVERo 
POWER t 

I F  FUEL CE�LS ' 
CANNOT BE RESTORED• 1 

CONT I NUE M I S S I ON 1 
NO GO FOR �UNAR STAY 1 

ENTER �XT BEST PTP 1 

1 USE L.M SYST EMS t I F  AVA I LABLE l o  
1 R ESERVE ENTRY BAT TER I ES FOR ENTRY • 

ABORT 

ENTER NEXT . BEST ATP 
OR PTP 
PERFORM EMERGENCY 
POWER DOWN 

CONT I NUE M I S S I ON 
NO GO FOR �UNAR STAY 

ENTER NEXT BEST PTP 
PERFORM EMERGENCY 
POWER DOWN 

SEC T ION CO ROUP 

t A o  ASSUMES AL.L 
1 CURRENTS LESS T HAN 
' AMPS AND BAT T ERY 
I MA I NS .  

T HREE FUEl. 
OR EWUAL 

C T I ED TO 

C EI.� 
TO li 
BOTH 

I B o  2 o 4  HOURS L.EFT I N  ORB I T  BEFORE 
I SPS I GN I T I ON I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PACOE 

APOLLO 14 FN� l l / l /70  CSM ELECTR ICAL FUE� CELLS 



NA SA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

SEC T I ON 1 2  - CSM E�ECTR ! CA� POWER SYSTEM 

R RU�E COND I T I ON /MA�FUNC T I ON 1 PHASE 1 RU� I NG 1 CUES/ NOTES/COMMENTS 
- - ----- - - - ------------------------------- ---------------------------------------------------------------

I I I 

I I I 

12-34 DEGRADED FUE� CE��S- ' �AUNCH ' A•  CONT I NUE M I SS I ON- I 

t UNABLE T O  SUPPORT I I I 

NORMAL DR I FT I NG I I I 

FL I GHT LOADS - SCS & 1  I I 

G&N POWERED DOWN- ' POWERED  ' B •  CONT I NU E  M I SS I ON I 

AND MA I NTA I N  MN BUS ' DESCENT I NO GO FOR LUNAR STAY I 

VO�TAGE GREATER I I I 

THAN 2b o 5 vDC) I I I 

I I I 

1 ALL • c . ENTER NEXT BEST PTP• I 

I I I 

I I I 

I I I 

I I I 

RULE NUMBE�S 12-35 I I I 

THROUGH 12-39 I I I 

ARE RESERVEDo  I I I 

M I SS I ON REV DATE SEC T I ON GROUP PAGE 

APOLLO 14 FNL 1 1 /1 /70  CSM ELECTRI CAL FUE� CEL�S 
12-7 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S EC T I ON 1 2  - CSM E � E C T R I CA� POWER SYSTEM 

R RU�E COND 1 T l ON / MA�FUNC T l ON 1  PHAS E 1 RUL I NG 1 C U E S / N O T E S / COMMENTS 

-- ----- -------------------------------------------------------------------------------------------------

1 2-40 

1 2-41 

1 2-42 

t t t 
t t t 

�OSS OF ONE E N T R Y  1 L.AUNCH ' A • CONT I NUE M I SS I ON I 

B A T T E R Y  ( OUTPUT t t t 

L. E SS THAN 3 AMPS t I t 

WHEN T I E D  TO MA I N  t t t 

BUS I t I l o  E D S  AUTO/OFF T O  t 
I I O F F o  t 
t I t 
t I 2 o  I F  L. OSS OF BAT A t  I 

t t T I E  BAT C TO MA I N  t 
t t A o  t 
t t t 
t t 3 o  I F  LOSS OF BAT B t  t 
t I T I E  BAT C T O  MA I N  e . t 
t t I 

' EO • e . NO-GO F OR T L. l  t B o  I F  L.OST DUR I NG S P S  MAN E UV E R t  
t t I CONT I NU E  ON R E MA I N I N G  BA T T ER Y o  

' AL. L.  t c .  BASED ON F A I LU R E  MODE • t 
I t CONS I DERAT I ON W I L.L BE t 
t t G I VE N  TO CONT I NU I NG t 
I t NOM I NAL. M l SS I ON o  I 
t t t 
t I t 
t t t 
I t t 

L.OSS OF T W O  E N T RY 1 L.AUNCH 1 Ao CONT I NU E  M I SS I O N  AS L.ONG 1 

BAT T ER I ES l OU T  PUT t t AS ONE SM POW E R  SOURCE I 

L.ESS THAN 3 AMPS I t REMA I NS •  t 

EACH WHEN CONNEC T E D  I t 1 •  EDS AUTO/OFF T O  I 

TO MA I N  BU S I  t I O F F o  I 

t t I 
t I 2 o  ENTER N EX T  BEST PTP I 
t t t 

1 P RE-P D I  • e .  E N T E R  NEXT B E S T  P T P- I 

t t NO GO F Ok PO l I 
I I t 
' POWER ED • c .  CONT I N U E  M I SS I ON- I 

' DESC E N T  t NO GO FOR L.UNAR STAY t 
I I t 

' AL.L. • o . E N T E R  N E XT B E S T  P T P  t D o  I F  
I I t A T T C:M P T  
I t USE ONE I:!AT T E R Y  t:: NTRY 1 MA I NS o  
t t PROC E DU R E .  I 

t t t 
I I I 
I I t 
t t I 
I I I 

L.OSS OF B A T T E R Y  1 E O 1 A o CON T I NU E  M I SS I ON I 

CHARGER I I ROTATE B A T T E R Y  C FOR I 
I I BURNS TO MA I N T A I N  I 
I I BALANCED BAT T E R I ES I 
I I I 

1 T L.C ' B • NO-GO FOR L.O I I 
I I IF SUM OF TWO L.OWEST t 
I I E N T R Y  BAT T E R I E S  I 
I I LESS THAN 4 S o 6  AMP HRS o I 
I I I 
I L.O • c .  NO-GO F OR UNDOCK I 
I I I F  SUM OF TWO LOWEST I 
I I E N T R Y  B A T T E R I E S I 
I I �ESS THAN 4 2 o 6  AMP HRSo I 
I I I 
I I I 
I I t 
I I I 
I t I 

RU�E NUMBERS 1 2 -43 I I I 

THROUGH 1 2 -4 9  ARE t I I 

RESERVE D o  I I I 
I I I 
I I I 
I I I 
I I I 

M I SS I ON REV DATE S EC T I ON GROUP 

APOLLO 1 4  FNL 1 1 / 1 / 7 0  CSM E L E CT R I CAL. BAT T ER I E S /  
CHARGER POWER SYSTEM 

L.OSS DUR I NG SPS MAN EUVER t 

TO T I E  B A T T  EkY c TO BOTH 

PAGE 

12-B 



NASA - Ma n ned Sp acecraft Ce nter 

M I S S I O N  R U L E S  

S E C T I ON 1 2  - CSM E L ECT R I C AL POWER S Y S T E M  

R RUL E CON D I T I ON / MALFUNC T I ON ' PHASE 1 RUL I NG 1 C U E S / NO T E S /COMMENTS 

-- ----- -------------------------------------------------------------------------------------------------

I 
I 

1 2 - 5 0  MA I N  BUS T I E  M O T OR 1 
SW I T CH F A I LURES t 

Ao O N E  M O T OR SW I T C H  ' LAUNCH 
F A I LS O P � N  ' 

I 
I 

I 
I 
I 
I 
I 
I 
I 
1 A LL 
I 
I 
I 
I 
I 
I 

B o  O N E  OR BOTH 1 A LL 

MOTOR SW F A I L E D  ' 
CLOSED t 

1 A o 1 o  CON T I N U E  M I SS I ON 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

( A I  I F  MOTOR SW ' 

A / C  T I E  B A T  1 

C TO MA I N  t 
BUS A o  I 

I 
( 6 1  I F  MOTOR SW 8 / C  1 

T I E  BAT C TO 1 

MA I N  BUS B •  ' 

2 • C ON T I NUE M I S S I ON 
C L O S E  A L T E R N A T E  
M O T O R  S W  A N D  USE 
MA I N  BUS T I E  CB 1 S  
AS M O T OR SW I T C H E S ,  

1 A o 2 •  B AT T E R I ES MUST B E  �HARGEU 
1 T H R OUGH O P E N  MOTOR S W o  L E A V E  B A T  
1 RLY C B  C L O S E D  F O R  CH ARG I NG •  

I 
I 
I 

1 B o C ON T I NU E  M I S S I ON 1 B o  I F  BOTH MOTOR S W I T C H E S  FA I L  
' C LOS E D • B A T T E R I �S CANNOT B E  C H A R G � U •  
I 

t U S E  C B 1 S  AS MOTOR 
1 S W I T C H E S •  

M I SS I ON R E V  D A T E  S EC T I ON GROUP PAGE 

APOLLO 14 FNL. I I/ I /70 CSM E L ECTR I CA L  
P O W E R  S YS T E M  

DC 
D I S T R I BU T I ON 1 2-9 



NASA - Manned Spacecraft C ent er 

M I S S I O N  R U L E S  

S EC T I ON 1 2  - CSM E � ECT R I CA� POWER SYSTEM 

R RU�E CON D I T I ON /MA�FUNC T I ON '  PHASE 1 RUL I NG t CUES/NOTES /COMMENTS 

- - - - - - - - - - ----------------------------------------------------------------------------------------------
I 
I 

I 

12•51  A o  MA I N  BUS A 1 �AUNCH 
SHOR T E D  GREA T E R  ' 
THAN 2 5  AMPS t 

1 A o 1 o  CON T I NUE M I SS I ON 1 
I I 
t I A I  EDS AUTO/OFF - OFF ' 

( 8 1  FC 2 TO MA I N  B 
ON�Y 

< C I  B A T  C TO MA I N  B 

( 0 1  I NV E R T E R  3 TO AC 1 
l t  MA I N  B t 

I 

l E I  POWER DOWN MA I N  A 1 

( f )  T VC G l MBA� PR l V E o  1 
( P t  y )  - 2 I 

( G )  G I MBA� MOTOR CB 1 S 1 
CONTRO� ( Y AW Z o  1 

P I TCH 2 1  BAT B • ' 
OPEN A F T ER G I MBA� 1 
MOTOR TURN ON t 

I I I 

1 PR E-P D l  1 A o 2 o  ENT E R  NEXT BEST P T P  - 1 
' t NO GO FOR PO l o  R E TA I N  1 

t t �M DESCENT S T AGE FOR 1 
I I T E l ·  I 

I I I 

' POWERED 1 A o 3 o  CON T I NUE M I SS I ON 1 

' DESCENT 1 NO GO FOR �UNAR S T AY 1 
I I I 

1 A� �  1 A o 4 o  E N T E R  N E X T  B E S T  P T P o  1 
t t POW E R  DOWN MA I N  Ao 1 
I I I 

B o  MA I N  BUS B 1 �AUNCH 
SHOR T E D  GREA T E R  1 
THAN 2 5  AMPS t 

1 B o l o  CON T I NUE M I SS I ON 1 
I I 

t < A I  EDS AUTO /OFF • OFF ' 

( B I  BAT C TO M A I N  A 

( C I  I NV E R T E R  3 TO AC 

2 o  MA I N  A 
I I I 
t t ( 0 )  POWER DOWN MA I N  B 1 
I I I 

' PR E-PO I 1 B o 2 o  E N T E R  NEXT B E S T  P T P  - 1 
t ' NO GO FOR P O l o R E T A I N 1 
' 1 LM DESCENT STAGE FOR 1 
I I T E l .  I 

I I I 

' POWER E D  
' DESCENT 
I 

' A� L.  
I 
I 

C o  MA I N  BUS SHOR T E D  1 �AUNCH 
GREATER THAN 25 1 

AMPS AND FUE� ' 
CE�L. ( S )  CANNOT t 

BE D I SCONNEC T E D  t 

F ROM SHORT E D  BUSo 1 

' B o 3 o  CON T I NUE M I SS I ON 
1 NO GO FOR �UNAR S T AY 
I 

1 B o 4 o  E N T E R  N E X T  BEST P T P  
' POWE R  DOWN MA I N  B 
I 

1 C o 1 o  ABORT 
I 

I 

I 
I 

I 
I 

I 
I 
I 
I 

• 
• 

1 C o l o  F A I �U R E  OF 
1 D I SCONN E C T  F ROM 
t I N D I CA T ED BY FC 
1 GRA Y o  

1 PRE-PDI 
I 
I 

I 
I 

• c . z .  
• 

E N T E R  N E X T  B E S T  P T P  I F '  
MA I N  BUS NOT RESTORED 1 
NO GO FOR PO l o  R E TA I N  1 
�M DESCENT ST AGE FOR I 

T E l ·  I 

I I 

' POWERED 1 C o 3 o  C ON T I NUE M I SS I ON 
' DESCENT 1 NO GO FOR �UNAR S TAY 
I I 

MOTOR S W I T C H  T O  
SHOR T E D  BUS 

SHOR T E D  BUS T / B  

1 AL. �  1 C o 4 o  E N T E R  N E X T  B E S T  P T P  
I I 

1 C o 4 •  I F  FUE� CE�L. F E ED C I RC U I TRY 
1 SHOR T ED o C�OS E FC REAC T A N T  VA�V E S o  

M I SS I ON R EV DATE SECT I O N  

APOL.�O 14 F N L.  I I/ I / 7 0 C S M  E � ECTR I C A� 
POWE R  SYSTEM 

GROUP 

DC 
D I ST R I BU T I O N  

PAGE 

1 2- 1 0  



NASA - Manned Spacecraft C enter 

M I S S I O N  R U L E S  

SEC T I ON l Z  - CSM ELECTRI CAL POWER SYSTEM 

R RULE COND I T I ON /MALFUNC T I ON '  PHASE ' RUL I NG 1 CUES/NOTES/COMMENTS 
- - ----- -------------------------------------------------------------------------------------------------

lZ-52 Ao BATTERY BUS 
SHORTED 
GREATER THAN 5 
AMPS 

I 

I 

I 
' LAUNCH 

I 

I 

1 A o l o  CON T I NUE M I SS I ON 
I 

1 A o l o  GREATER T HAN l �  AMPS W I LL CAUSE 
' BAT TERY BUS VOLTAGE TO BE LESS THAN 
1 OR E�UAL TO MA I N  BUS VOLTAGEo  I 

I 

I I A l  P LACE E DS ' 
AUTO/OFF TO OFF o ' 

1 6 )  OPEN ASSOC IATED  
MA I N  BUS  TO  BAT 
BUS CB o  

I C l  T ! IO  BAT  C TO  
ASSOC I ATED MA I N  
s u s .  

1 PRE-P D I  1 2 o  ENTER NEXT BEST P TP- 1 
' I NO GO FOR PO l  1 
' I RETA I N  LM DESCENT 1 
' ' STAGE FOR T E l  1 

' POwERED 1 3 o  CON T I NUE M I SS I ON- 1 
' DESCENT 1 NO GO FOR LUNAR STAY 1 
I I I 

1 ALL 

I 

I 

I 

1 4 o  ENTER NEXT BEST P TP  
1 I F  BUS NOT RES TORED 
I 

I 

I 

1 A o 4 o  REMOVE POWER F ROM BUS t I F  
1 SHORTED LESS THAN O R  E�UAL T O  1 0  
I AMPSo  POW�R B US  JUST PR I UR TU ENTRY 
1 TO MA I N T A I N  SECS REDUNDANCY •  
I 

B o BATT ERY BUS ' ALL 1 B o CON T I NUE  M I SS I ON I 

SHORTED LESS THAN ' ' REMOVE POWER FROM BUS 
5 AMPS o ' EXCEP T FOR MANEUVERS 

12-53  BATTERY RELAY BUS 
SHORTED 

A SHORT GREATER 
T HAN 2 o 0  AMPS 

' AND ENTRY 

' LAUNCH ' A o l o  CON T I NJE M I SS I ON 

' POwERED • 

' DESCENT I 

I I 

1 ALL 1 
I I 

I I 

I I 

I I 

2 o  CON T I NUE M I SS I ON o  
N O  G O  FOR LUNAR STAY 

3, ENTER NEX T BEST P TP  
OPEN BATTERY BUS  TO  
BAT TERY  RELAY BUS 
CB 1 S o 

B o  SHORT LESS THAN 1 ALL  1 B o CONT I NUE  M I SS I ON 
2 o 0  AMPS ' 

M I SS I ON REV DATE SEC T I ON GROUP 

I 

' 
' 
' 
' 
' 
' 
I 

I 

I 

I 
' 

' 
' 
' 
I 

I 

I 

I 

1 B o  CHARGE BAT B CON T I NOUSLY W I TH 
1 BAT 6 POWER ENTRY AND POST LAND I NG 
1 CB OPEN o  CONS I DER BAT T ERY CHARGER 
1 LOST FOR M I SS I ON PLANN I NG o  

PAGE 
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NASA - Manned Spacecraft C enter 

M I S S I O N  R U L E S  

SEC T I ON 1 2  - CSM E�ECTR I CA� POWER SYSTEM 

R RULE COND I T I ON /MALFUNCT ION ' PHASE 1 RUL I NG 1 CUES/ NOTES/COMMENTS 

1 2 - 5 4  

1 2 - 5 5  

I I I 
I I I 
I I I 

A ,  LOSS O F  BATT  ' LAUNCH ' A • l •  CON T I NUE M I SS I ON I 
RELAY BUS OR ONE I I I 
BATTERY BUS t I I I 
( UNABLE TO POWER 1 PRE-PO l  I z .  ENTER NEXT BEST PTP• I 
BUS ) I I NO GO FOR PD I ,  RETA I N  I 

I I LM DESCENT STAGE I 
I I FOR TE i o  I 
I I I 
' POWERED I 3 .  CONT I NUE M I SS I ON- I 
' DESCENT I NO GO FOR LUNAR STAY I 
I I I 
1 ALL  I 4 .  ENTER  NEXT BEST PTP I 
I I I 

B o  LOSS O F  ONE MA I N  1 LAUNCH 1 B • 1 •  CON T I NUE M I SS I ON I 
BUS < UNABLE TO 1 PRE•PD I  I 2 .  ENTER NEXT BEST P TP o  I 

POWER BUS I I NO GO FOR P D I ,  R E TA I N  I 
I I LM DESCENT STAGE FOR I 
I I T E l • I 
' POWERED I 3 ,  CONT I NUE M I SS I ON I 
' DESCENT I NO GO FOR LUNAR STAY I 
I I I 
1 ALL I 4 o  ENTER NEXT BEST PTP o  I 
I I RETA I N  L.M I 
I I I 

LOSS OF AUX ' POST I TBD I 
BATT ' DOCK I I 

' ALL. I CONT I NUE M I SS I ON I 
I I I 
I I I 
I I I 
I I I 

RULE NUMBERS 12•56 I I I 
THROUGH 12•59 ARE I I I 
RESERVED • I I I 

I I I 

M I SS I ON �EV DATE SECT ION GROUP 

APOLLO 14 NL. 1 1 / 1 / 70  SM ELECTR I CAL DC 
D IS TR I BUT I ON 
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NASA - Manned Spacec r aft Cente r 

M I S S I O N  R U L E S  

SEC T I ON 1 2  - CSM E � E C T R I CA� POWER S Y S T E M  

R R U L E  CONO I T I ON /MALFUNC T I O N 1  PHASE 1 RUL I NG 1 CUES /NOTES /COMM E N T S  

I 
I 

1 2 • 6 0  LOSS OF TWO 
I NV E R T E R S  

I 
' LAUNCH 1 A o CONT I NU E  M I SS I ON 

I 
1 P LACE REMA I N I NG I NV E RT E R  ON BOTH AC 
1 BUS E S o  

1 P R E-PD I 1 tl o  ENTER N E X T  tl E S T  P T P- 1 
' ' NO GO F O R  PO l o  RETA I N  LM 1  

' t  1 DESCENT STAGE FOR T E l  1 

' POWERED 
' DESCENT 
' ALL 
I 
I 

1 C o  CONT I NU E  M I S S I ON• 
' NO GO FOR LUNAR STAY 
1 D o E N T E R  NEXT BEST P T P  
t RETA I N  LM 

12•61 LOSS OF ONE AC BUS ' LAUNCH 

I TWO PHASES CANNOT ' 
1 A o CONT I N U E  M I SS I ON 
I I 

BE MAI N T A I NED 1 P RE •P D I  1 B o E N T E R  N EXT B E S T  P T P- 1 

GREATER THAN 95 VAC l '  t NO GO FOR PO l o  RETA I N  LM 1 
1 DESCENT STAGE FOR T E l  1 

1 2 - � 2  �OSS OF BOTH AC 
BUSES 

I I I 
' P OWERED 1 C o  CONT I NU E  M I SS I ON- 1 
' DESCENT 1 NO GO FOR LUNAR STAY 1 
I I I 
1 A LL 1 D o ENTER N EXT BEST PTP 1 

1 I RETA I N  LM 1 
I I I 
I I I 
I I I 
I I I 
I I I 
' LAUNCH 
' 
' 
I 
I 
I 

1 A o ABORT MODE I OR MODE 
I I I  

1 •  OPEN D I R E C T  02 FOR 
SU I T  VENT I LAT I ON •  

I 
I 
I 
I 
I 
I 

I ' 2 o  I F  A F T ER MODE l i t  1 A o 2 o  I N I T I AT E  CONT I NUOUS F C  H2 
I 
I 
' POWERED 
' DESCENT 
I 
' ALL 
I 
I 
I 
I 
I 
I 
I 
' 
I 
I 
I 
I 
I 

RULE NUMBERS 1 2•�3 ' 

THROUGH 1 2 •69 A R E  ' 

RESERVEOo ' 

' E N T E R  PTP 2 - 1 • 
I 
' B •  CONT I NU E  M I S S I ON-
' 
I 
1 C o E N T E R  N E X T  B E S T  P T P  OR 
' A T P o  R E T A I N  LM 
' IF SU I T E D t  REMOVE 
1 HELM E T  AND GLOV E S •  
t I f  T I ME PERMl T S o  
1 REMOVE SU I T S o  I F  CA B I N  
' DEPRE SSUR I Z E D •  USE 
' D I RE C T  02 UNT I L.  CAB I N  
I I S  R E P RESSUR I Z E D •  
I 
I 
I 
I 
I 
I 
I 
I 

M I SS I ON �EV DATE SEC T I O N  GROUP 

AC: 

1 PURGE FOR C OO L I NG o  
I 
I 
I 
I 
I 
I 
1 2 o  F OR CSM ONLY o ENTER W I TH I N  1 - 1 1 2  
1 HOU R S o  I N I T I AT E  CO NT I NUOUS F C  H2 
1 PURGE FOR COO� I NG o  

PAGE 
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R I T EM 
-- -----

12-70 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 1 2  - CSM E L ECT R I C A L  POWER SYSTEM - CONCLUDED 

-------�------------------------
I I NS T RUMENT A T I ON REQU I REMENTS I 

--------------------------------

MEAS DESCR I P T I ON PCM ONBOARD T RANSDUCERS 

AC BUS 1 PHASE A VAC CC0200V METER SEPARA T E  
AC BUS l PHASE B VAC ------- M E T E R  -----------
AC BUS 1 PHASE c VAC ------- M E T E R  -----------

C OMMON 
MtTER 

AC BUS 2 PHASE A VAC CC0203V METER SEPARATE 
AC BUS 2 PHASE B VAC ------- M E T E R  -----------
AC BUS 2 PHASE c VAC ------- M E T E R  -----------

MA I N  BUS A VOC CC0206V METER SEPARATE 
MA I N  BUS B VDC CC02 0 7 V  M E T E R  S E PARAT E 
BAT BUS A VOC CC02 1 0 V  M E T E R  SEPARATE 
BAT BUS B VOC CC02 1 1 V M E T E R  SEPARATE 
BAT REL.AY BUS VDC C C 0 2 3 2 V  M E T E R  S E PARAT E 

B II. T  A CURRENT CC 0 2 2 2 C  M E T E R  COMMON 
B A T  B CURRENT CC02 2 3C M E T E R  COMMON 
BAT C CURRENT CC0224C M E T E R  COMMON 

F C  l CURRENT SC2 l l 3 C  M E T E R  COMMON 
FC 1 02 F L. O  SC2 1 4 1 R  M E T E R  COMMON 
F C  1 H2 f L O  SC2 l 3 9R METER COMMON 

F C  2 CUR R E NT* SC2 1 1 4C M E T E R  COMMON 
F C  2 02 F L. O  SC2 1 4 2 R  M E T E R  COMMON 
FC 2 H2 F L.. O SC2 1 40 R  M E T E R  CO)'IMON 

FC 3 CURR E NT SC2 1 1 5C M E T E R  COMMON 
F C  3 02 F L. O  SC 2 1 44R M E T ER COMMON 
FC 3 H2 F L O  SC 2 1 4 1 R  M E T E R  COMMON 

BAT CHAR G E R  CUR R E N T  SC0 2 1 5C M E T E R  COMMON 

FC 1 SK I N  T f:MP S C 2 0 8 4 T  M E T ER COMMON 
FC 2 SK I N  T f:MP SC2 0 8 5 T  M E T E R  COMMON 
F C  3 SK I N  TEMP SC2 0 8 6 T  M E T E R  COMMON 

F C  1 COND TEMP SC 2 0 8 1 T  M E T E R  COMMON 
FC 2 CONO TEMP SC2 0 8 2 T  M E T E R  COMMON 
F C  3 CONO T EMP SC 2 0 8 3 T  M E T E R  COMMON 

FC 1 RAD OUT TEMP SC 2 0 8 7 T  M E T E R  COMMON 
FC 2 RAD OUT TEMP SC 2 0 8 8 T  M E T E R  COMMON 
FC 3 RAD OUT T EMP SC2 0 8 9 T  M E T E R  COMMON 

B A T  MAN I FOLD PRESS ------- M E T E R  ------

! NV l TEMP CC0 1 7 5 T  MCWS. COMMON 
I NV 2 T E MP CC0 1 76 T  MCWS COMMON 
! NV 3 TEMP CC0 1 77 T  MCWS COMMON 
FC 1 PH SC2 1 6 0 X  T A LKBACK COMMON 
FC 2 PH SC2 1 6 1 X  TA LKBACK COMMON 
F C  3 PH SC 2 1 6 2 X  T A LKBACK COMMON 

AUX BATT SC0 2 3 0V ------ ------
I SM BAT T ) 

NOTE·-- U S E  BAT C I N  L I EU OF B A T T E R Y  W I TH LOST I NS T  

* COMMON SHUNT F O R  FC 2 AND AUX B A T T  CURRE N T  

M I SS I ON R EV DATE SEC T I O N  . GROUP 

APOLLO 1 4  F NL 1 1 / 1 / 70 CSM E L EC T R I CAL. I NS T R  REQ 
POWER S YS T EM 

CAT EGORY 

H I GHLY DES I RABL-E 
H I GHL.Y DES I RABL-E 
H I GHLY DES I RABL-E 

H I GHLY D E S I RABLE 
H I GHLY D E S I RABL-E 
H I GHLY DES I RABLf. 

l Of 2 
MANDATORY 

H I GHLY DES I RABLE 
H i GHLY DESI RABLE 
H i GHL.Y DES I RABLE 

2 Of 3 MANDATORY 

l O f  3 MANDATORY 

l O f  3 MANDATORY 

1 O F  3 MANDATORY 

H I GHLY D E S I RABLE 

H i GHLY DES I RABL-E 
H I GHLY D E S I RABLE 
H I GHLY DES I RABLE 

H I GHLY DES I RABLE 
H I GH L Y  DES I RAI:lLE 
H IGHLY D E S I RABL-E 

H I GH L Y  DES I RABLE 
H I GHLY DES I RABLE 
H I GHLY DES I RABLE 

H I GHLY DES I RABLE 

H I GHLY DES I RABLE 
H I GH L. Y  DES I RABLE 
H I GHLY DES I RABLE 
H I GHLY D E S I RABLE 
H I GHLY DES I RAI:lLE 
H I GH L Y  D E S I RABLE 

H I GHLY DES I RABLE 

PAG E 

M I S S I ON RULE 
R E F ERENCE 

1 2• 5 • 6 • 6 1 

1 2 - 5 • 6 • 6 1  

1 2• 3 2 t 5 2 t 2 0 C  
1 2 - 2 2  

l2-4 t 3 3 t 40 o 4 l  

1 2 - 7 • 3 1 • 32 • 3 3 •  
22A 

l 2 - 7 t 3 1 • 32 • 3 3 • 
22A 

1 2- 7 t 3 1 t 32 t 3 3 •  
2 2 A  

1 2 - 2 2 B  

1 2 - 2 2 B  

12- 2 2 1  

____ .,. __ 

-------
-------
-------

l 2 • 2 2 E  
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R I T EM 

NASA - Ma n n ed Spacecraft Ce nte r 

M I S S I O N  R U L E S  

SECT ION 1 3  - DOCK I NG AND UMB I � l CA� 

I GC:NEf<A� I 

13•1 THREE GOOD DOCK I NG R I NG �ATCHES 1 ZO  DEGo APA�T A�E � EWU I RED FO� AN I V T e  

1 3•Z DOCKED SPS OR DPS BURNS REWU I RE AT �EAST  N I NE GOOD DOCK I NG R I NG �ATCHESe 

1 3• 3  MANNED UNDOC K I NG OPERA T IONS W I �� BE TERMI NATED FOR ANY FA I �URE OF A DOCK I NG R I NG �ATCH TO 
RE�EASE •  NO ATTEMPT W I LL BE  MADE TO D I SASSEMB�E A DOCK I NG R I NG LATCHe 

1 3•4 W I TH FA I �URE OF THE CSM FOWARO HATCH PR I MARY �OCK/UNLOCKED MECHAN I SM o  THE NOM I NAL M I SS I ON W l �L 
BE PERFORM�D US I NG THE SECONDARY �OCK/UN�OCK MECHAN I SM•  

1 3•5  �OSS OF  V I SUAL DOCK I NG A I DS t COAS AND TARGETS ) W l L� NOT  I NH I B I T  DOC K I NG AND UNDOCK l NGe 

1 3•6 IF THE DOCK I NG PROBE FA I �S TO I ND I CATE EXTENS ION OR IF BOTH TA�K BACK I ND I CATORS* A�E BARBER 
PO�E o  TD&E W I LL BE AT TEMPTED•  

*NOTE•••THE ON�Y DOCK ING  PROBE I NSTRUMENTAT I ON CONS I STS OF TWO TALK BACK I ND I CATORS I N  THE CSM• 

RULE NUMBERS 13•7 THROUGH 
13•10  ARE RESERVED 

M I SS I ON REV DATE SECT I ON 

APOLLO 1 4  FNL 1 1 /l / 70 DOC K I NG AND 
UMB I L I CAL 

GROUP PAGE 
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U-1 



R I T E M 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 1 3  - DOCK I NG AND UMB I � I C� �  

I MANAGEMENT 1 

1 3- 1 1  FOR M I S F I R E  OF A DOCK I NG R E T RAC T SQU I B •  T H E  REMA I N I NG SYU I B  I N  T H E  SAME S YS T E M  W I � �  BE USED TO 
AT T EMPT COMP� E T I O N  OF DOCK I NG •  TWO N I T ROGEN BOT T � E S  R EMA I N I NG A R E  NORMA��y REQU I R ED TO A��OW 
UNDOCK I NG--HOWEVE R o  BASED ON T H E  FA I �U R E  MOD E t  CONS I D ERAT I ON W I �� B E  u ! VEN T O  UNDOC K I NG W I T H ONE 
N I TROGEN BOT T �E REMA I N I NG IN AN OPERAB � E  S Y S T E M .  

1 3 - 1 2  T H E  CM FORWARD A N O  �M UPP E R  HATCH NORMA� � y  W I �� B E  I NS T � � � � D  F OR A N Y  T Y� �  OF MANEUVER O R  
DOCK I N G •  

1 3 - 1 3  DUR I NG O P E RAT I O N S  WHEN C M / �M OOCKE O  STA TUS I S  MA I NT A I NED B Y  P RO B E  P RE�OAD ON�Y ( DOCK I NG �ATCHES 
COCK ED ) CM/�M THRUS T E R  AC T I V I T Y ABOUT C M / � M  X-A X I S  IS � I M I T E D  AS F O � �OWS---

TUNNE� PR ESSURE PS I A  

GREATER THAN 1 o 5  PS I A  

BETWEEN 0 AND 1 o 5  PS I A  

0 PS I A  

COMB I NED CM/�M ACT I V E  TH RUST E RS 

I NH I B I T  A�L CSM ROL L ANO LM YAW CONTROL 

NO MOR E THAN 2 J E T T S  

NO MORE THAN 4 J E T T S  

1 3 - 1 4  LOW PROBE T�MPERATURE W I L L NOT I N H I B I T  DOC K I NG A T T E MP T S •  

R U � E  NUMBERS 1 3- 1 5  THROUGH 
1 3 - 1 9  ARE RESERVED • 

M I SS I ON R EV D A T E  S EC T I ON 

APOL�O 14 F N �  l l / 1 / 7 0  DOC K I N G  AND 
UMB I L I CAL 

GROUP 

MANAG E M E N T  



NASA - Mann e d  Spacecraft C ente r 

M I S S I O N  R U L E S  

SEC T I ON 1 !  - D OC K I NG A N D  UMB I L I C A L  

R R U L E  COND I T I ON / MALFUNC T I ON ' P H A S �  1 RU L I NG 1 C U E S / NOT ES /COMM E N T S  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------ - - - - - - - - - - - - - - - - - - - - - - - - -------------- - - - - - - - - - - - - - - - - - - - - -- - --

1 S P E C I F I C  M I SS I ON RULES 1 

1 3 - 2 0  F A I LUR E TO AC H I E V E  
O R  MA I N T A I N  P OW E R  
T O  X-LUNAR tlUS 
LOADS FROM CSI� 

I 
1 DOCKI::. D ' C ON T I NUE M I SS I ON -

I 1 •  
I 

I NSU R E  LM D E SC EN T  
BAT T E R Y  LOW V O L T AGE 
T kPS - ON 

1 • NOM I NAL M I SS I ON MA Y B l::. PI::.R F ORMI::.O 
1 B E C A U SE E C A  T H ERMAL CONST R A I N T S  W I L L 
1 NOT B E  V I OL A T E D  W I T H D E S C E N T  l::. lA 
1 C I R C U I T  H R � A K I::. RS O P E N ,  OV I::. R C U R R E N T  
' P RO T E C T I ON t  HUWEVERt I S  L U S T  U N T I L  
' T H E S I::. l i R CU ! T  B R I::.A K E RS A R E  C L O S E D •  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
1 £ . 

I 
I 
I 
I 
I 
I 3 o  

I 
I 
I 
I 
I 
I 

1 I::. X T RA D E SC I::. N T  AMP HOU R S  U S E D  MAY 
OPEN L M  E P S  C B  11  & C B  1 A F F E C T  LUNAR S T A Y  T I ME •  
1 6--- U E S  ECA t 
C I RCU I T  tlR E A K E R S  W I T H I N  1 
6 HOURS OF T H E  T I ME T H E  1 
D I::. S C E N T  BAT T E R l i::.S W E RI::. 1 
T U R N E D  O N o  t 

C LOSE E P S  LM CB 1 1  & CB 1 
1 6--- D E S  ECA I 
C I R C U I T  B R E A K E R S  A T  1 
F I R S T  P L ANNED MANN I NG ,  1 

I 
I 
I 
I 

1 ! - 2 1  F A I LUR E TO ACH I E V E  ' T D & E  
S- I V B / LM S t PARA T I ON I 

' P ER FORM C S M / L M  F I NAL S E P  1 S - l V B / L M  S E P  CANNOT B E  ACH I E V E D  
1 W I T HOUT MAT I NG A T  L E A S T  ONE 

OR F A I L U R E  T O  M A T E  1 
LM UMB I L I C ALS I P 2 3  1 
A N D  P 24 1 t 

1 3 - 2 2  F A I L U R E  TO A C H I E V E  ' D O C K E D  1 MU S T  P E R F ORM NORMAL 
' UNDOCK l NG 

1 3 -2 

C SM / LM f ! N A �  ' 
S E P A R A T I ON t 

I 
' A •  R E T R I E V E  PROBE AND 

I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
I 
t 

1 DROGUE A N D  I N S T A L L ,  

' B • A F T E R  UNOOC K I NG t  
1 D E P R E SS CSM A N D  
t J I::. T T I SO N  P ROB E 
' O V E R B O A R D ,  

I I 
F A I L U R E  TO I N D I CA T E  1 T D & E  ' A •  CONT I NU E  M I SS I ON 
DOCK I NG P R O B E  E X T E ND ' ' A T T E M P T  T D & E  
OR BOTH T A L K  b A C K  t t 
I ND I C A T O � S  ANE t t 
B A R B E R  POL E •  1 UNDOCKED 1 B o CONT I NU E  M I SS I O N 

t ' AT T EM P T  DOC K I N G 

I 
I 
I 

CANNOT R E MOVE C S M  
F O R W A R D  H A T C H  

I 
' T D&E 
I 

' A • P E RF O R M  CSM /LM F I N AL 

M I S S I ON 

I 
' DO C K E D 
I 
I 
I 
I 
I 
I 
I 
t 

1 S E P  

' B • P E R F O R M  CSM/LM F I N A L  
I S E P  

I F  �M MANN E D • P E RF O RM 
E V T  TO C S M •  

R E V  D A T E  S E C T  I O N  GROUP 

' UMB I L I C A L .  

1 POW ER C A N  Bt SW I T C H E D  A N D  M A I NT A I NED 
1 W I T H E I T H E R  P L U G •  

1 DOCK I NG R I NG T U N N E L  S T R U C T U R e  DAMAGE 
1 MAY OCCUR T O  T H E  E X T ENT THAT T U N N E L  
1 P RE SSUR E CAN N O T  B E  MA ! N T A I N E U .  

PAC.. E 

APO��O 14 FNL l l / 1 / 7 0  DOCK I N G AND 
UMB ! L. I C AL 

SPf::U F  I C  



N A S A  - M a n n e d  S p a c e c r a ft  C e n t e r  

M I S S I O N  R U L E S  

5 E C T I ON 1 3  - DOC K I NG A N D  UMB I � I C A �  

R ' RU L E  CON D I T I ON / M A L F U NC T I O N '  P H A 5 E  1 RUL I NG 

1 3 - 2 5  CANNOT REMOVE 
DOCK I NG 
P R OB E • �M DROGUE • 
AND /OR LM U P P E R  
H A T C H ,  

1 3•26 F A I LU R E  T O  R E �EASE 
C A P T UR E L A T C H t S  

13·27  P R I MARY FORWARD 
HATCH � O C K /UNLOCK 
MECHAN I SM 
I NOPER A T I V E  

1 3• 2 8  F A I L URE T O  � O C K  
C S M  FORWARD H A T C H  

I 
' DO C K E D  

' DO C K E D  
I 
I 
t 
I 
I 
I 
' A L L  

1 T D&E 
1 DO C K E D  

I 
I 
I 
I 
I 

1 3 • 2 9  F A I �URE TO RE I NS T A � L 1 D O C K E D  
PROBE A N D / O K  D R O G U E  1 
OR F A I L U R E  TO C � O S E  1 ·  
LM U P P ER H A T C H  1 

1 3-30  L O S S  O F  P R I MARY 
OR SECONDARY 
DOCK I NG S Y ST EM 

' DO C K E D  
I 
I 
I 
I 
I 
I 

I 
I 
t 
' CON T I NUE M I SS I ON 
I 
I 
' P E R FORM E V T  I F  LM 
I 
I 
I 
I 
t 
t 
1 RE DOCK 
I 
I 
t 
I 
I 
I 
' CON T I NU E  M I SS I ON 
I 
I 
I 
I 
I 
I 
I 
I 
' CON T I NU E  M I SS I ON 
I 
I 
' E N T E R I N  S U I T S  
I 
I 
I 
I 
1 NO UNDOC K I NG 
I 
I 
I 
I 
I 
I 
' 
I 
' CO N T I NU E  M I SS I ON 

MANNED 

' BA S E D  ON F A I L U R E  MODE t 
' C ONS I DER A T I ON W I L L BE 
' G I V EN TO UNDOC K I N G W I T H 
' ON E  GN2 B O T T L E  REMA I N I NG 
1 1 N  AN O P E R A B L E  S Y S T E M o  
. 

M I SS I ON � EV D A T E  �EC T I ON G R O U P  

' C U E S / N O T � S /COMMEN T S  

1 S P S  A N D  SM R C S  MANEU V E R S  M A Y  B E  
' P E R FORMED 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 R E F  S C P  A l 5  I o  A ! ASSUMES H A T C H  CAN 
1 B E  S E A L E D  A N D  S EC U R � D  W I T H C A B I N  
1 P R ESSU RE ) 

P A G E  

A P O L L O  14  �NL l l / l / 7 0  poCK I N G  A N D  �MB I L I C AL 
S P EC I F I C  
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I< I T U· 
- 1 - - - - I 

1 4 - l  L A U N C H  

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I O N  1 4  - C S M  S E W U E � T I A L 

I G E N £ l<AL I 

1 4 - 2  I F  A N  E N T R Y  B A T T E � Y  I S  LO S T • T H E  E DS W I L L H E  F L O • N  OPEN LOOP . 

1 4 - 3  A L L  M I S S I O N P H A S E S  E X C E P T  LUNAH OR B I T  

T O  CON T I N U E  T H E  M I SS I ON o  H O T H  P Y R O  HUS E S ANU H O T H LOG I C  b U S E S  A H E  H E WU I R E D ·  

1 4 - 4  P O W E R E D  D E S C E N T  

T H E R E  A R E  NO C S M  SEUUEN T I A L  S YS T E M FAI LURES F O R  �H I CH PUwE R t U  D E S C E N T W I L L u t  T t Rh i NA T E D  

t- - .l!f::5_:. _ ,2E_;!l.!.f.!:'i_T_l�. __ LjJ<e_l�_ b\b5_15 S9.N.S !_l));.kDL fA _l U Ll  1 F_-::_-:� _ _ _ ___ - �  _ _ _ _ _ _ ___ __ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _  _ 

A ,  V O L T A G E  I S  L E SS T H AN 22 VDC AND UNA B L E  TO A C T I VA T E  R C S  E N A b L E  AND/UH SLA SEP R E L AY S  
( C D 0 1 7 0 X  A N D / O R  C D 0 1 2 3 X  S Y S T E M  A t  CU 0 1 7 1 X  AND/OR C U 0 1 2 4 X S Y S T E M  � J , 

B o  LOG I C  BUS SHORT E D  GRE A T E R  T H A N  1 0  AMPS , 

1 4 - 6  P Y R O  BUS I S  CONS I D ER E D  FA I L E D  I F---

Ao SHOR T ED GR E A T E R  THAN 10 AMPS , 

B ,  F A I LU R E  T O  P E RFORM A N Y  SEQU E N T I AL FU�CT I ON W I T H SUS P E C T E D  FA I L E D  PYRO S Y S T E M ,  

R U L E  N U M B E R S  1 4 - 7  T H R O U GH 
14-9 ARE R ESERVED 

M I SS I ON R E V  D A T E  S EC T I O N  

APOLLO 1 4  F N L  l l / l / 7 0  C S M  SEQUENT I AL 

GROU P PAGE 

GENERAL 
14-l 



R I T E H  

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I O N 1 4  - CSM SEUUEN T I AL 

I i�ANA G E M E N T  I 

1 4- 1 0  A H M I N G OF T H E  SEUU � N T I A L S Y S T EM W I L L BE P E R F O R M � D  �H I LE I N  CONT AC T W l f H  A GROUND T E L E M E T R Y  S I T E o  

T H E  F L I GH T  C R E W  W I L L A R M  T H E  LOG I C  H U S E S  AND S T A ND HY  F U H  A G O  F R O M  T H E  G R OU N D  T O  P R O C E E U  W I T H 

A RM I N G T H E  P Y R O  BUSES . 

R U L E  � U M � E R S  1 4 - 1 1  T H ROUGH 

1 4- 1 9  ARE R E S E R V E D  

- - - - � - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

M I SS I ON �EV DATE �EC T ION GROUP PAGE 
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N A S A  - Ma n n e d  S p a c e c r a f t C e n t e r  

M I S S I O N  R U L E S  

S E C T I O N 1 4  - C S M  S E �U E N T I A L 

R R U L E  C UN D I T ! UN / � A L F U NC T I ON 1  P H A S E  1 R U L I NG 

1 4 - 2 0  SE�U EN T I A L L OG I C  BUS 1 

A O R B L E S S  T HA N OR 1 

l �U A L  TO 2 2  V DC AND 1 

U N A � L E  TO AC T I VA T e  1 
R ( S  E N A B L E  AN D / O R  1 

S L A  S E P  R E LA Y S ' 

' L AUNCH 

' EO 

' T LC 

' L U NAR 

1 OR ill T I 
' L UNAR 

' ST AY 
I 

1 4 - 2 1  P Y R O  BUS A Uk B L E S S ' 

T H A N  OR EU UA L TO 3 5  1 

VDC o 

Ao SHOR T E D  G R l A T E H  

T H AN l O  AfWS 

I 

' L A U N C H  

1 E U 

1 T L C  

' L UNAR 

' ORB I T / 

1 LUNAR 

' S T AY 

1 S P E C I F I C  M I S S I ON RULES 1 

I 
I 
I 
I 
I 
I 
' A ,  
I 
I 
I 
' s . 

C ON T I N U E  M I SS I ON 

t N T E R  3 - l  I F  B U S  N O T  
R E S T O R E LJ  

T E R M I N A T E  O P E R A T I ON S 

E N T E R  N E X T  S E S T  P T P  I F  

B U S  NOT RES TORED 

' C .  CONT I N U E  M I SS I O N 

0 A o l o  C ON T I NU E  M I SS I O N 
I 
I 

z ,  T E R M ! NA T t  O P E R A I ! ON S  

E N T E R  N E X T  B E S T  P T P  

3 o  CON T I NU E  M I SS I O N 

1 C U E S / NO T e S / COMMEN T S  

1 C D 0 1 7 0 X  A N D / O R  CD0 1 2 3 X  S Y S T E M  A o  

1 C OU l 7 l X  A N D / OR C00 1 2 4X S Y S T E M 8 

1 A o 2 •  U S E  BA T T E R Y  T I E  F OR P Y k U  PO W t R  
1 T O  A F F E C T E D  B U S  

1 B o  U S E  � A T T E R Y  T I E FUR P Y R U  P O w ER 

' TO A F F E C T ED BUS 

_ _ _ _  l'-.•-�QRlfJ,l _L!;_� _T_!-_<il_N.'f>,h_L _ _ _ _  'J� _<:Qo'lil"i'lE_W �S�Q!j _ _ _ _ _  '_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

c .  

1 0  AMPS • I I 
I I I 

P Y IW B U S  TM k E A D S 1 L A U N C H  • c . 1 .  C ON T I NU E  M I SS I ON I 
0 voc AND P Y R O  I I I 
B A T ON BOARD I I I 

G R E A T E R  T H A N  3 5  I t I 
VDC I I I 

' A LL I z .  A T T E '1 P T  f U ,\ C T I ON I 
I I U S I ,� G  I 
I I SUSP E C T E D  F A I L E D  B US I 
I I O N I. Y - - - I 
I I I 
I I ( A l  I F  F U NC T I ON I 
I I N OR��A L ,  C ON T I NU E  I 
I I ''I I SS I ON I 
I I I 
I I ( 8 )  I F. F U NC T I ON DOES I 
I I N O T  WORK I 
I I N OK�A L L Y o E N T E R I 
I I N E X T B E S T  P T P  I 
I I I 
I I I 
I I I 
I I I 
I I I 

M I SS I ON R E V  D A T E  S EC T I O N  GROUP 

c . z .  ASSU,"E 
G k E A T Ei< H1AN 

I F  EN T I< Y  tl A T  

ll A T o V O I. T A G E  
" T v  B A T  lJUS 
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P Y RO B A T  V E R I F I ED 
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N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S EC T I ON 1 4  - CSM SEWUEN T I AL 

R R U L E  CON D I T I ON / MALF UNC T I ON ' PHASE ' RUL I NG 1 CUE S / N O T E S /C O M M E N T S  
-- - - - - - -------------------------------------------------------------------------------------------------

1 4 - 2 2  T E L E M E T R Y  I ND I CA T E S  ' LAUNCH 
AN EDS VOT E I NPUT 1 • '  

2 '  OR 3 I 

I 

I 
I 

I 
• 
I 

I 
I 

I 
I 
I 

I 

I 

1 4 - 2 3  L E T  J E T T  I S O'' MOTOk 1 LAUNCH 
DOES NOT F I R E  1 

1 4 - 2 4  SMJC ACT I V A T E S  

P R E MA T U R E L Y  

I 
I 

I 

I 
I 

I 

1 EO 

' T L C  

I 
I 

• 
I 

I 

' A L L  
I 
I 

I 
I 
I 

' CON T I NU E  M I S S I ON 

1 A o I F  A N Y  E N T R Y  B A T T E R Y  
1 L E SS T H A N  2 2  VDC • EDS 
' A U T O /OF F S W I T C H  TO OFF 

1 P A R AM E T E H S  ARE CD0 1 3 2 X , C D0 1 33 X ,  A N D  
1 C DU 1 3 4 X  H E S P E C T I V E L Y .  

t A .  H A T  C V O L T A G E  C A N  O N L Y  B E  
1 M ON I T OR E D  UN BUAHD 

• • 
1 B o  A L L  E N T R Y  B A T T E R I E S 1 
1 G R EA T E R  THAN 22 VDC--- 1 
1 CHECK C OR R ESPOND I NG ' 

EDS 
C8 1 S  1 •  z ,  OR 3 C LOSED 

t (U,; T I NUE ,'1 I SS I ON 1 
' AT T EMPT J E T T I SON P E R  C R E W  1 

' CH E C K L I S T  E M E R G E N C Y  1 
I PfWCEDURE I 

1 CO H T I NU E  M I S S I ON I F  SOURCE 1 

1 0F ACT I VA T I ON CAN BE 1 

' D E T E R M I N E D  AND I SO L A T E D •  1 

' E N T E R N E X T  B E S T P T P  I F  

' SOURCE O r  ACT I V A T I ON C A N  
' NO T  B E  I SO L A T E D .  

1 C O� T I NU E  M I SS I ON 
I 
I 

I 

I 
. 

1 4 - 2 5  AC T I V A T E D  C� RCS ' A L L  ' CON T I NUE M I SS I ON 1 CDU 1 7 3 X  A N D / O R  CD D 1 7 4 X  

_ _ _  - '''!<_f_� _LQ<il � .HJJ.AL�,_ .'_  _ _ _ __ _  .'_ - _ _ __ _  - - - - - - - - - - -'- - - - - -- - - - - - - - - - - - - - - - - - -

M I SS I O N  

I ' A • P R I OR T O  CM R C S  I 
I I P k E S S ---DO NOT AkM I 

t 1 R E S P E C T I V E P Y R O  BUS 1 
I I I 
I I I FOR B O T H  I ND I CA T I or,s I 
I I P E RF O I<,"I SLA S E P  W I T H I 
I I S E C S  A R �I Cb ' S OP E N . ) I 

I I I 

I ' B o  A T  C M  R C S  P i< E SS---AJ<M I 
I I I< E SP E C T I V E P Y R U  BUS I 

I I I 
I I I 
I I I 

R EV D A T E  SECT I O N  GROUP 
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N A S A  - M a n n e d  S p a c e c r a ft C e n t e r  

M I S S I O N  R U L E S  

S E C T I O N 1 4  - C SM S E Y UE N T I AL 

R R U L E  C O N D I T I ON / � A L F U NC T I ON 1 PHASE 1 RUL I NG 

1 4 - 2 6  AC T I V A T E D  SLA D E P L O Y ' AL L  

L OG I C  R E L A Y S  ' 

1 4-2 7 U N AB L E TO P � R F O R M  

S L A  S E P A RA T I ON 

1 T LC 

1 4 - 2 8  L O S T  GROU N D  TO 
R E S I S T O R  N I: T WORK 

FOR LOG I C  OR PYRO 

l:lUS VOL T S  

M E ASU R EI-'o E o� T S  

' LAUNCH 

' EO 
I T D + E  

I 
I 

' A L L 

I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 

' CON T I N U E  M I SS I ON 

' A •  P R I OR T O  SLA S E P---DO 
t NOT A R M  R E S P E C T I V E 
1 P Y H O  l:lUS 

1 B , FOR S L A  SEP---ARM 
1 R E S P E C T I V E P Y H O  BUS 
t F I RST 

' E N T E R  N E X T  B E S T  P T P  

' CON T I NUE M I SS I ON 

' AR M  B O T H  S Y S T EMS 
I 

I 
I 
I 

1 tl o C ON T I N U E  M I S S I ON 
I DO N O T  ARM A F F E C T E D  
I S Y S T E o'l Uo�T I L SE QUEl' T I AL 
I GO/NO GO PR I O R T O  E N T i< Y  
I U N L E S S  O T H E R  S Y S T E t� 
I FA I L S o  
I 
I 
I 
I 
I 

I 

I 
I 
I 

1 C U E � / N U T E � / C U M M E N T S  

1 C DU 1 2 3 X  A N D / UR C D0 l 2 4 X  

1 ARM I NG AF FECTEU S Y S T EM � I LL R ESULT 
' IN LOSS O F  FOL LOW I N G PCM 
1 M E ASU H E M E � TS---

1 L OG I C  A 
I 

I S C 2  J. 4 2 1< F C  1 U2 F LOW S P 0 9 ;l 0 P  F U  
I S M / E N G  I N T E R F A C E  p 
I 
I L OG I C  tl 
I 
I S C 2 l 4 V R  F C  2 H2 F LOii S H J � 3 2 K  A L I-' o-I A  
I c r .  I< A T E  CHAN 3 
I 

I >' YI<u A 
I 
I S C L ! 4 31< F C  2 0 2  F l.O W  
I 

I 1-' Y I-<0 B 
I 
I SC 2 J. 3 9 R  FC 1 H2 F L OW S T 0 8 3 l K ALPHA 

- - - - - - - - - - - - - - - - � - - - - - -i- - - - - - - -- - - - - - - - - - ;- �J� �8_T_l .J:. t1.� �- - - - - - - - - - - - - -

1 4 - 2 9  AC T I V A T E D  A P E X  ' L UNAR ' A •  CON T I NU E  o'I I SS I ON I Ll E T t C T E D  A T  S t. C S  POw l:l< UP ( CDUL 3 U X  

J E T T  ! SO N  L OG I C  ' OR B I T  I DO N O T  A R M  P Y R O  HUSES I AND C D 0 2 3X l 
H E L A YS ' LUNAR I U N T I L  MA LFUNC T I ON HAS I 

' S T A Y  I b E E N  I S OLA T E D  I 

I I I 

1 ALL 1 B o E N T E R  N E X T  B E S T  P T P  I 

I I DO NOT ARM PY RO B USES I 

I I U N T I L  MALFUNC T I ON I 

I I HAS B E E N  I SO L A T E D o  I 

I I I 

I I I 
I I I 

I I I 
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N A S A  - M a n n e d  S p a c e c r a ft  C e n t e r  

M I S S I O N  R U L E S  

S EC T I ON 1 4  - C SM S E Q U E N T I A L  

R R U L E  C O ND I T I ON / M A L F U NC T I O N ' PHASE 1 RUL l NG 1 C U E S / NOT E S /COMM E N T S  

1 4 - 3 0  AC T I VA T E D  DkOuUE 
CHUTE DEP L OY LOG I C  

R E L A Y  

I 
I 
' LUNAR 

' OR B I T /  

1 LUNAR 

' S T A Y  
I 
1 A L L  
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
' A • CONT I N U E  M I SS I ON 
I DO NOT AR,"\ PYRO BUSES 
I U N T I L  M A L F U N C T I ON HAS 
I B E E N  I S OLAT E D 
I 
I B .  E N T E R  N E X T  B t. S T  P T P .  
I 
1 DO NOT A k M  P Y R O  llU S E S  

' U N T I L  M A L F U NC T I O N  

' HA S  l:l E E N  l S O L A  T E D • 
I 
I 
I 
I 
I 

I 
I 
I MAY B E  lll. T E C T E IJ  A T  
I A ND / OR CE\J002 X )  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

A N Y  T I M E  

' L UNAR ' A • CONT I N U E  M I S S I ON I D E f t. C T E LJ  A T  S E CS P O W E R  UP 

t C E U O O l X  

PK I U K T O  1 4 - 3 1  AC T I VA T � D  P I L O T  

CHU T E  Dt.P LOY LOG I C  

R E L A Y  

' OR B I T /  I DO "O T Ai<.M P Y RO BUS£S I £ N T K Y  \ C� O O U 3 X  A N D / <J k  C E0004X ) W I T H 

R U L E  N U M B E RS 1 4 - 3 2  

T H ROUGH 1 4-49 A R E  

R E S E RVED , 

' LUNAR 

' S T AY 
I 
' AL L  
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 

I 
I 
' B • 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

U N T I L  �iA LFUNC T 1 0•\1 HAS I E L S  l:l A T  A t  B )  C l:l  C LOSED 

BEEN I S OLA T E D  I 
I 

E N T ER N E X T  B E S T  P T P  I 

00 N O T  A R M  P Y RO B U S ES I 
U N T I L  MALFUNC T I ON HAS I 
ti E  E N  I S OLA T E D  I 

I 
I 
I 
I 
I 
I 
I 
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R I T E :•• 
-- -----

1 4 - ? 0  

- - - -

�'. EAS IJ E S C R i f' T I ON 

f' Y I< O  I-IUS A V O L T S  

P Y f W  l:lUS B VOL T S  

SEU LOG I C  BUS A V O L T S  

S E ll  LOG I C  tsUS B V U L T S  

AP E X .J E T  A 

AP t:: X .J E T  B 

DROGUE D E P LOY A 

lli'<JGUE D E P LOY B 

P I L O T  CHU T l  D C  P L OY A 

P I L OT CHU T E  D t PLOY B 

S L A  S U '  R E LAY A 

I! ( S /  s c s  AC T I V A T E  A 

S L A  S E P  I< E L A Y  l:l 
I< C S / SC S  AC T I V A T E ll 

(�\ RCS P R E S S  S ! G  A 
0-! R C S  P R E SS S ! G  B 

C�l-5�' S E P  R E LAY A 
Ci"1-S/>� S E I' R E L A Y  B 

C k E W  ABORT A 
C i< E W  Al-l O R T  tJ 

E O S  A H U R T  V O T E  1 

EDS AllOI<T V O T E  2 

� DS AllOin VUH 3 

E D S  ABOR T A 

N A S A  - Ma n n e d  S p a c e c r a ft  C e n t e r  

M I S S I O N  R U L E S  

S EC T I ON 1 4  - CS� S E �U EN T I A L - C ON C L U D E D 

------- - - ---- - ---- --------- -- - - -
I N S  T R U fV. E N T  A T  I o,� R E lJU I R E M E N T !>  

- -- --------------------------- - -

PC I"i Or'itlOARD T RA N S DU C E R S  

C D 0 0 0 5 V ----- ------

C D O O U 6 V  ---- - ------

c o o z o o v  -- - -- ------

C D 0 2 0 1 V  ---- - ------

C D0 2 3 0 X  ---- - ------

C D0 2 3 1 X  ----- - -----

C E 0 0 0 1 X  --- - - ------

C E O O U 2 X  ---- - ------

C E U U U 3 X  ---- - ------

C E O U 0 4 X  ---- - - - ----

C OU 1 2 3 X  ----- - -----

C D 0 1 7 0 X  ----- -- ----

C D U 1 2 4 X  ----- -- ----

C DU 1 7 1 X  ---- - - -----

C D O l B X  -- --- -- ----

C D0 1 7 4X ----- -- ----

C D U U 2 3 X  ----- ------

C DO U 2 4 X  ---- - ------

C D U l 3 U X  ----- -- ----
C DO l 3 l X  ----- -- ----

C OO 1 3 2 X  -- -- - -- ----

C D O U 3 X  ----- -- ----

C D O  l 3 4X ----- -- ----

C DU 1 3 5 X  ----- ------

M I SS I UN RUL 
C A T t G O R Y  REF E RE NC E 

1 OF 1 4-2 1 
2 M 1 4-2 1 

ti D  14-20 

tiD 1 4- 2 0  

H D  1 4-29 

H D  14-2 9 

H D  1 4- 3 0  

H D  1 4- 3 0  

H D  14-3 1 

H D  1 4-3 1 

HD 14-26 

HD -----

H D  14-2 6 

H D  -----

H D  14-2 5 

H D  1 4-2 5 

H D  -----

H D  --- --

HD -----

HD -----

H D  1 4- 2 2  

H D  1 4 - 2 2  

H D  14-22 

HD -----

r- .El.1__S_ .-B� .. P.RL .LL � _ _  � _ _ _  ....C U.: ... t.l.� X.. _ _ _ _ _ _ _  _:-�--�"':.... � - _ �-��� _ _ _ _ _ _  lil.L _ _ _ _ _ _ _  ��=--- - - _ 

r.1A I N CHU T E  D I SC A C E 0 3 2 l X  ---- - - ----- H D  -----
"A I N  CHU T E  D I SC l:l C E 0 3 2 2 X  ---- - ------ HD -----

E D S A B O R T  R E W  A B S O O � O X  ----- - - ---- H D  -----

l:: DS ABOR T RE\1 B B S 0 0 8 1 X  ----- - ----- HD -----

DOCK I N G P R O ll E  T E rt,P C S02 2 0 T ----- -- ---- HD 

C SM-Lrt, LOC K R I NG C D 1 l 54X ----- ------ HD 1 3-22 

S E P  R E L AY A 
C SM-LM LOCK R I NG C D 1 1 5 5 X  ---- - - ----- H D  1 3-22 

S E P  R E L A Y  B 

L M  C U R R E N T  S C 2 9 6 2 C  M E T E R  C 0r"1MON H D  -----

I 

M I S S I ON R E V  DA T E SEC T I O N  GROUP PAGE 

APOLLO 14 �NL l l / 1 1 7 0  CSM SE\IUEN T I AL. l NS T R  HEW 
1 4-7 



1 5  CSM G U ID A N C E  
A N D  C O N T R O L  



R i T E M  
-- _ _ _ _ _  , 

N A S A  - M a n n e d  S p a c e c r a f t C e n t e r  

M I S S I O N  R U L E S  

SE C T I O N 1 ? - G U I DANCE AND C ON T ROL 

1 5 - l  L A U N C H  

T H E H �  A R E  NU FA I LU R ES U F  T H E CSM GU I DA N C E A N D  C O N T ROL S Y S T E M  WH I C H AHE CAUSE FOR ABO R T o  

1 5 - 2 EAR T H  O R B I T  P H A S E  

A ,  I N  O R D t R  T O  C ON T I NU E  T H E  M I S S I ON P A S T  T H E  N E X T BEST P T P t T H E  GU I D A N C E  A�D CON T ROL S Y S T EMS 

M U S T  P�OV I D E S P S  C R I T I CA L  BURN CAPAB I L I T Y  AN D  O N E  B A C KUP D tO H B I T  M E T H OD I SM OR H Y BH I U l o T H E  

F OL L O w i N G M I N I MU M  CAP A B I L I T I E S MUS T B t  AVA I L A B L �---

1 ,  A T T I T U D E  C O N T ROL---D I R E C T  RCS A N D  R A T E  DAMP I NG I N  E ACH A X I S • 

2 ,  TVC I C R I T I CA L B U R N S ) --- ONE T VC S E H V U  LOOP I N  E A CH AX I S  A N D  ONE T V C CONT ROL 

MUDt I AC C t L  CMD E X C L U D E D ! ·  

3 ,  B A C K U P  D E O R B I T--- AS LONG AS E NOUGH P R O P E L L A N T  I S  A V A I L A B L E  FOR AN SM 
D E O R B I T ,  T H E  G&C SYST EMS MUST P ROV I D E  T H A T  C A P A B I L I T Y ,  I F  SM D E O H d l T  I S  N O T  

PUS S I B L l  D U E  T O  LACK O F  PROP E L L A N T  OR A S Y S T EMS F A I LUR E •  THE G&C S Y S T EMS 
MUS T P k OV I D E C A P A U I L I T Y FOH A H Y b R I D  D E O R B I T .  

l A !  SM D E O R B i f  R E WU I R E M t N T S ---

- TR AN S L A T I O N  C A PA B I L I T Y 

- ONE OP E RA T I ON A L FDA ! 

- R A T E  DAMP I NG I N  A L L  T H R E E  
A X E S  DAP O R  S C S  

I B l  H Y B R I D  DE O R � I T R E �U I H EME N T S---

- A L L  SM DE O R B I T R �WU ! R E M E N T S  
! R A T E  VAMP ! /\ : ,  M u S T  B E  SCS I 

- OP E RA T I ONA L  I MU) CMC t AND 

t'.A I N  DSKY 

- T W O OP E R A T I O N A L  RHC 1 S  

� .  I N  UH Dt R T O  P E R FOR M A NUN-C� I T I C AL H U �N AF T E R  T H E � T O R A � E  T A N K S  A N �  E MP T Y t  T H t  �&C S Y S T E MS 

_ _ _ _ _ _ _  �J�;,L f'\<<2VJ !lE_ll::l];_ _b@f\JUU J_Y _ _  T_(,) _E��!;_<;:•JJJ; _fi'L J.i\,J,.�GJ; _ _f'.�'<1:V.YEY��-'LXlltH�.l'�Ci:·S-_ �UJ Q_ __t�s__ _Q� _L,_�s__ _ 
AU T O , OR D I R e C T  U L L A G E ,  

C ,  I N  O R D E N  T O  COMM I T T O  T H E T k A N SLUNA H COAST P H A S E , T H �  �U I DAN CE AND CU N T RU L  S Y S T EMS MUST 

P I·WV I D� S P S  i'<U!',-C fd T I C AL GU I D A i , C E  A ND CON T ROL S Y S T EMS BURN CA P A B I L I T Y •  THE F OLLO,I I N(; 
M I N I MUM CAPA B I L I T I ES M U S T  ALSO HE A V A I L A B L E  TO B E GO F O H  T L I ---

1 o  A l T I T U D �  C O N T R O L---D I R E C T  RCS A ND R A T �  DAMP I N G  I N  k AC H A X I S •  

2 ,  T VC--- T WO S E R VO LUUPS A N D  B O T H  G&N AND O N E  SCS T V C  C U N T KU L  MOD E S  I AC C E L  CMD 
E X C L U D E D  l • 

3 ,  G&N---CIK ' 1 �1U o A h D  HIJC DSKY FULLY O P E R A T I O N A L  A I;D OP T I C S CAPABLE OF 
AL I GN I NG P L A T F O R M , 

4 .  D I SP LAY S---ONE O P ER A T I ON A L FD A ! o 

5 ,  AT T I T UD E R E F E R E N CE---REDUND A N T  A T T I TUDE SOURC E S ARE RE�U I REU FOR ENTRY , 

1 5 -3 T H ANSLUNAR COA S T 

IN ORDER T O  CONT I NUE T H E  M I SS I O N P AS T T H E  NEX T B E S T  P T P •  T H E  GU I DA N C E  A N D  C O N T R O L  S Y S T EMS MUST 
P ROV ! D l T H E  F O L L OW I NG M I N I MUM C A P A B I L I T I E S---

A o  A T T I T UD E  C O N T HOL---D i k � C T  R C S  AND R A T E  DAMP I NG I N  EACH AX I S •  

B ,  R CS T RA N S LA T I ON---X- A X I S  V I A  AUTO C O I LS O R  D I R E C T  U L L AGE P U SHHU T T ON o 

M I SS I ON REV DATE S EC T I O N  

APOLLO 1 4  F NL 1 1 / 1 / 7 0  GU I DA NC E ANO 
CON T R O L  

GROU P P A� E  

GEN E R A L  



;� I T  EM 
-- _ _ _ _ _  , 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S E C T I O N  1 5  - GU I O A N C �  A N D  C O N T R O L  

1 5 - 4  L O i o L U N A R  O R B I T  

A ,  L U I  � I L L  B E  I NH I H I T � D D R  L U N A R O R B I T  T E RM I N A T E D  E A K L Y  I F  E I T H E R  R E D U N DAN T A T T I T U D E  C O N T R O L t 
H l O U N DA N T S P S  C O N T RO L OR � O N -C R I T I C A L  SPS C A P A� I L I T Y I S  L OS T , I N  AD D I T I ON , THE .FOL LOW I NG 
M I N I M UM C A P A � I L I T ! ES MUS T �E A VA I L A b L E  b E F O H E  C OMM I T T I NG TU UR CONT I NU I NG L U NA R ORB I T • 

l o  AT T I TUDE CONT ROL---D I RE C T  R C S  A ND H A T � DAMP I NG I N  �ACH A X I S .  

2 ,  T VC--- B D H I  S E R V O  L O O P S  A,�Q T WO T VC C O N T RO L  ,v,oDE S ( A C C I:. L  CMD E X C L U DE D l ,  

3 ,  c,& N--- T H E  u & l·• "1 U S T  B E  F U LLY O P � R A T I Or < A L  W I T H T H t.  E X C E f-' T ! U i\ U F  U P T I CS A ND OI'E 

lJSK Y ,  

4 ,  H C S  T R A NSLA T I ON---X-A X I S  V I A  AU T O  C O I L S  OR D I R E C T  U L L A G E  PUSH�U T T UN , 

u ,  I N  O R U t R  T O  PI:.RFURM A N ON-C R I T I C A L d U R N  T H I:. G&C S Y S T E � S  MU S T � K OV I DI:. T H E C A PAB I L I T Y T U  
l X l C U T t  A N  U L L A G E  MA� E UV E H � y  E I T H E R  CMC AU T O ! R C S  D A P ! , S C S  AUT O t  U R  D I R E C T  U L L A G E , 

1 ? - 5  U N IJOCK L IJ 

T H E  UNDOC K l D  P H A S E  W I L L  81:. U E L E T I:. D  OR T E R M I N A T l D  I F  T H E  G & C  S Y S T EMS CANNOT PROV I DE R E DOCK I N G OR 
L M  � E S C U E  C A P A B I L I T Y •  T HE G&C S Y S T EMS M U S T  PROV I D E D I R E C T  RCS, HATI:. D A M P I NG AND T R ANS L A T I ON 
C A P A B I L I T Y  I N  E A C H  A X I S  F O k  L I N E OF S I GH T CON T R O L •  I N  A DD I T I UN t  T H E  F O L L O W I NG M I N I MUM 
C A PA B I L I T I E S F O R  L M  R E SC UE hUST BE AVA I L A B L E---

- O P E R A T I ON A L  O P T I CS O R  V H F  SUBSY S T E M 

- ONE D S K Y  

- T R A N S L A T I ON C A P AB I L I T Y I N  E A C H  AX I S  

- R A T E  DAMP I NG I N  A L L  T H R E l  AXES 

- U P E R A T I O� A L  ! MD A N D  CMC 

- O N E  O P E R A T I ON A L  H HC 

- ONE O P E R A T I ON A L  F D A !  
-- - - -1- :.- -Di R

ECT
- i"Zc:5 - -- - - -- - - -- - - -- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- NON C R I T I C AL SPS B U R N  C A P AB I L I T Y 

M l �S I ON E V  D A T E  EC T I O N  

APOLLO 14 NL 1 1 / 1 1 7 0  pU I LJANC E AND 
O N T I< O L  

G ROU P 

G E N E I<AL 
1 7-2 



R I T EM 

N A S A  - Ma n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S E C T I ON 1 5  - G U I DANC E A�D C O N T kOL 

1 5-6 A S C � N T t DE S C E N T---TH E R E  AR� N O  GU I DANCE A N O  C ON T R OL S Y S T E M F A I L U R E S  THAT A F F E C T  T H E  ASCENT OR 
DESCE:NT PH ASE S . 

1 5 - 7  LUNAR S T AY PHASE 

LUNAR S T AY W I L L H E  T E RM I NA T E D EARLY IF R E DUNDA N T  S P S  C O N T R O L  CAPA B I L i f Y  I S  LOS T .  I N  ADO I T I ON t  

T H E  FOL LOW I NG M I N I MUM C ON T R OL CAPA b i L I T I E S M U S T  B E  A V A I L A H L E  F O H  T H E  A C C OM P L I SHMENT OF T E l . 

1 o  A T T I T U D E  CONT ROL - D I R E C T  R C S  I N T W O  A X E S  ANO RA T E  DAMP I N G  I N  T W O  A X E S . 

2 o  T V C  - H O T H  S E R V O  LOOPS AND T W O  T V C  C ON T R O L  MOUES t A C C � L  CMO E X C L U D E D ! .  

3 o  G&N - T H E  G & N  M U S T  R E  F U L L Y  O P E R AT I O N A L  W I TH T H t  E X C E P T I ON UF UP l ! C S  A ND NAV 

DS K Y .  

R U L E S  1 5- B  A N D  1 5 - 9  A H E R E S E R V E D .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

M I S S I ON R EV D A T E SEC T I O N  

APOLLO 14 F NL 1 1 / l / 7 0  GU I DA N C E  AND 

CON T R O L  

GROUP PAGE 

G e N E R A L  

1 5-3 



N A S A  - M a n n e d S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S E C T I O N 1 5  - G U I D A N C E  AND C O N T R O L  

1 S Y S T E MS MANA G E M E N T  1 

1 5 - 1 0  A T T I T U D E  C U, o T ROL---C S M  I N  A C T I V E  R C S  C U � T ROL- LM W I L L NOT B E I N  AC T I V E A T T I T U D E  H O L D o  LM I N  

A C T I V E KCS C O � T R O L - C S �  W I L L NU T  B E  I N  A C T I V E AT T I T UDE H UL D o  FOR DOCK I N G A C T I V I T I ES A F T E R  
U P E � I N G  T H t  A � S  I � T l RCONN E C T  I HUT H V EH I C L E S  I N  AC T I V E R C S  C O N T k v L ) ,  T H E  C S M  MUST Bt I N  A T I G H T � R  

DE ADHAND T HA �  T H E  L M o  

1 5 - 1 1  � � � A 6 I AS W I L L  B E  U PDA T t D � H E N  AC T UAL B I A S D I FF E RS F R OM T H E  VALUE I N  C M C  E R A S A H L E  B Y  + / - o U 0 3  

F T / SE C 2 o  T H E F A I L UKE L I M I T  ON T H t CSM A C C E LE R OM E T E R I S  + / - . 1 6 4  F T / S t C2 o T H E F I K S T  G Y R O  H I A S  

DH I F T  W I L L  BE UPDA T ED I F  T H E  DR I F T  I S  + / - 1 MERU ( , 0 1 5  D E G / H R l o  T H L R t AF T E R • + / - 3 MERU ( + / - , Q4 5  
D E G / H R l W I L L BE T H E  U P D A T E  C H I T t H I A o  T H E  F A I L U R E  L I M I T  0� T H t  C SM GYHU I S  + / - 1 0 0  M E N U  ( + / - l o 5 

D E G / H I' l o 

1 5 - 1 2  DE L T A  V COUi o T E R  D k i F T  

SHOU L D  T H E  D E L T A  V C OU N T E R DR I F T  B l  G R EA T E R T H AN O o O l  F T / S E C 2 o T HE V C  S E T T I N �  W I LL H E  

A � �RUPR I A T E L Y  H I A S E D o  SHOULD T H E  DR I F T H E  GREA T E H  T H A N  U o l  F T / S tC 2 o T H E  E M S  W I LL B E  CONS I D E RE D  

F A I L E D ,  

1 5 - 1 3  D A P  I N I T I A L I Z A T I ON 

G I MBAL T R I �S---W I L L  BE U P DA T E D FOH E V E R Y  SPS M A N E U V E k  BASED ON F I NA L  T R I M PO S I T I ONS OF T H E  
P R EV I OUS �; A . o E U V E R  AS �ION I T U R t lJ  O,\ T EL E � E T IH o  I F  T H E  P R I::V I OUS' MA,�EUV E R  WAS S C S  C U N T fWL L E lJ ,  I F  T H E  
P H � Y I OUS M A N tUY E H  WAS G&N C O N T N Ol l t U o T Ht C M C  ST OH I:: D Y � LUES W i l l  BE USED , T R I MS W I L L B E  
R E I N I T I A L I Z E D F R OM T H E  GR OUND A F T E R  EAC H V E H I CL E  CON F I GU R � T I O N  C H AN Gt A N D  A F T ER E A C H  W E I GH T  
U P DA T E o T R I MS MUST B E  UPD A l � D  W H E N  GROUND COMP U T E D  V A L U E S  D I F F E R  F H O M  CMC S T O R E D  V A L U E S  B Y  O o �  
D E G R E E ,  

_ _  - 1- 5:_S� L J,_M�"!J;j_(±f 1::-.::.--�j J,...L_ Q!;_l�Q_,_�lfo_Q �.tiEJ'l .J,i'i_Oj.l.'lQ_c_Q:-j'IJJ_IQ_ 1L/\_I.Uf..5_ _Q lf HJi  _£Ji!.;)l1 �.t:1_c_hl Q�j;,D__ _V.LIUJts__ __6.'(_ _ 
1 o 0  P E HC EN T o WE I GH T S  M U S T  Bt UPDA T E D  W H E N  GkOUND VA L U E S  D I F F E R  F ROM C M C  V A LU E S  HY l O o O P E H C EN T •  

H U L E  NUM B E R S  1 5 - 1 4  T H ROUGH 
1 �- 1 9  R E S E R V E D o  

M I SS I ON �EV DA T E SE C T I O N 

APOLLO l4 NL 1 1 / 1 / 7 0  �U I D A N C E AND 

ONTROL 

GROUP 

SYS T E M S  
MANAGE MEN T 

PA�E 

1 5-4 



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I O N  1 5  - G U I D A N C E  A�D C O N T � O L  

R R U L E  C O N D I T I ON / � ALFUNC T I ON '  P H A S E  1 R U L I NG 1 C U E S / N O T E S / C O MM E N T S  

- - - - - - - - - - - ------------------------------ - - - - - - - - - - - - - - - - - ------ - - - - - - - - - - - - - - - - - - - - - - ---------- - - - - - - - -

1 5 - 2 0  L OSS OF E I TH E R  

BMAG 1 O R  2 

1 ,� E I T H E R  P I T C H  
O R  Y A "  CHANNEL 

1 A L L  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 � - 2 1  L O S S  OF B O l l i  BMAG l ' LAUNCH 

A N D  2 ! N  E I T H E R  1 

P I T C H  OR YAW CHANN E L ' 

I 
' T L C  

1 S P E C I F I C  M I SS I ON R U L E S  1 

' CON T I NU E  M I SS I ON 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' A .  CONT I N U E  M I SS I ON 

1 8 . NO-GO FOR LUI 

' D ESCENT 1 C o  CONT I N U E � I SS I ON 

' A LL 

' OT HE R S  

I 
• D .  T E RM I NA T E  �HASE AND 

E N T ER N E XT BEST P T P  

t A .  R E F  MALF P H OC---

I G & C - l o 3 • 4 + 8  

I S C S- l o 3  o 3 A , + 6  

' H .  NO S C S  AU T O  T VC 

1 C o  I F  I N  YA� CHANN E L •  A F T � R  . U � G •  
1 R S I  I S USABLE I F  �EMA I N I NG GY� O I S  

1 S EL �C T E D FOR RAT E •  R S I  MUST B E  

1 R EA L I GN ED I N  ADD I T I O N  T O  T H E  ABO V E •  

1 FOR Y A W  FA I LURE  A F T E R  o O � G .  

1 A o M T V (  A C C � L  C M D  I S  O N L Y  MODE I l l  

1 O R  MODE I V  S P S  CON T R OL MOU E .  

1 D o l • I N  LUNAR ORB I T  DO D P S  T E l . 

1 2 .  I N  E A R T H  URb ! T t  LOSS OF P I T C H  
1 C H A N N E L  RESUL T S  IN  A L L  T HRE E D E OR B I T  

1 M � T HOD S  B � ! NG SUBJ � C T �D T O  S I N GL � 
1 FA I L U I< ES l 1' T H E.  G&N S Y S T EI� o HI E YAW 

1 L OSS P K � C L U D E S  HYBR I D  D E O RB I T  AND 

1 S UB J E C T S  B O T H  H�M A I N I N G D E OR B I T  

1 M E T HODS T O  S I NGL E F A I LURES I N  T H E  

I I I 
t-- - - - �  - - - - - - - - - - - - - -,- -- - - - - -.- - - - - - - -- - - - - - - - - - .- - - - - - -� - - - - - - - - - - - - - - - - �  

1 5 - 2  

' E N TR Y I I: . CONT I N U E  M I SS I ON 
I I 
I I 
I I 
I I 
I I 

LOSS OF R O L L  eMAG I I 
I I 

A o  NUMBER OI�E ' A L L  I A .  CON T I NU E  M I SS I ON 
I I 
I I 
I I 
I I 
I I 

B o  NUMeER T w O  ' AL L  l l:l o CON T I N U E  M I SS I ON 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

M I SS I ON R E V  D A T E  S EC T I ON 

APOLLO 1 4  FNL l l / l / 7 0  GUI DANCE AND 

CONTROL 

GROU P 

scs 

1 E .  R S I  AND SCS FOA l ROLL UNUSA B L E  

1 " I T H Y A W  CHANN EL F A I LU R E S . 

1 A o l •  MANUAL R O L L  A T T I T UDE CON T ROL 

1 R EQU I R E D  IN A L L  SCS MOD E S .  

1 2 •  N O  S C S  FOA l R OL L o  R S I  VAL I D •  

1 B o l o U S E  O F  A T T  l / H A T E  2 AND L I M  

1 C Y C L E  MAY P R OV I Dt R A T E  DAM�ED 

1 A T T I T UDE HOLD WHEN R CS DAP IS NOT 

1 USE D .  GYRO PACKAGE 2 MUS T  B E  
1 P OW ERED DOWN T O  E F F E C T  A T T I T UDE HOLD 
1 IF FA I LO R �  IS HARDOV E R o 

1 2 .  S EL EC T I O� OF HA T E  1 W I L L PROV I DE 
1 B O T H  R S I  AND SCS FOA l NOLL FON 

1 E N T R Y . R S l  MUST BE REAL I GNED FOR 

1 NOLL FA I LURE A F T ER o 05G.  

PAGE 
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N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I O N  1 5  - G U I DANCE AND C ON T R O �  

R R U � E  C O N D I T I ON /MALFUNC T I 0� 1 PHAS E 1 RUL I NG 1 CUES / N O T E S / COMMENTS 
- - ----- -------------------------------------------------------------------------------------------------

1 5 - 2 3  �OSS O F  B O T H  R O L �  
BMAG 1 S  

1 �AUNCH 1 A o CONT I N U E  M I S S I ON I I 

1 5 - 2 4  

I E O  I 

I 
I 
I 
I 
I 
I 

' T �c I 
1 A � L  
' OTHERS I 
I 
I 

LOSS OF E I T H E R  TVC 1 
SERVO �OOP I N  ' 
E I THER P I T C H  OR Y A W  1 
AX I S  I 

1 �AUNCH/ 
1 EO 

1 B o l o  NO GO FOR T l l  I 

I 

2 o  E N T E R  N E X T  B E S T  
P T P  I F  SM DEORB I T  
NOT A V A I �A B L E  

' C o  NO-GO F OR L O I  

1 D o  C O N T I N U E  M I SS I ON I 
I 
I 
I 
I 
I 
I 
I 
' 
' A • CONT I NU E  A L T E R N A T E  EO 

M I SS I ON 
S E L EC T 1 OR 2 ON TVC 
G I MB A L  D R I V E  SW I T CH 
IN A P P R OPR I A T E  A X I S 

I I 
1 T LC 1 B o  NO-GO F O R  � O l  
I I 
' DESC E N T  1 C o  C ON T I N U E  M I SS I ON I I 
1 A � L  
' OT HERS I 
I 

1 D o T E RM I NA T E  PHASE A N D  
1 E N T E R  N EXT B E S T  P T P  

' 
' 

1 5 - 2 5  �DSS OF B O T H  T V C  
SE RVO �OOPS 

' 
1 �AUNCH 1 A o CONT I NU E  M I SS I ON 

I I 
I I 
I I 
I I 
I I 
' E O  1 8 .  E N T E R  N EXT B E S T  P T P  I I 
I I RCS D E O R B I  T I I 
1 T L C  1 C o NO-GO F OR � 0 1 '  I I 
I I 
1 D ESCENr 1 D o CONT I NU E M I S S I ON I I 

' A L L  
' OTHERS I 
I 
I 

I 
1 E ,  T E RM I NA T E  PHASE AND 
1 E N T ER N E X T  B E S T  P T P  I 
I 
I 
I 

1 5 - 2 1  L O S S  O F  PROPOR T I ON A L ' I 
C O N T ROL F R OM--- ' 

A • E I T H E R  RHC 1 A �l I 
I 
' A L L  

I 
I 
' A •  CONT I NU E  M I SS I ON 
1 USE R E MA I N I NG RHC 

1 B o C ON T I NUE M I SS I ON 
1 USE D I R ECT RCS OR 
1 ACCE� CMD FOR MANUA L 

M I S S I ON 

' MAN E U VERS 

R EV DATE S EC T I O N  

· APOlLO 1 4  F N L  l l / l / 7 0  GU I DANCE A N D  
C O N T R O L  

GROUP 

scs 

I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
1 C o  NO SCS FDA I ROL� 
1 AVA I LA B � E  FOR E N T R Y o  I 
I 
I 
I 
I 

OR RS I 

1 - MA I N T A I N  20 � B S / QUAD / AX I S  FOR 
1 HARDOVER RECOVERY FOR UNDOCKED AND 
1 --- L B S /UUAD / A X I S  F OR HARDOVER 
1 RECOVERY FOR DOCKED SPS MAN E U V E R S o  I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 D o  I N  �UNAR O RB I T  D O  OPS T E ! o  I 
I 
I 
I 
1 A o l o  R E F  M A L F  PROC G&C- l t  G&N-4 t 
1 SCS- A l  

1 2 o  N O  MODE I l l  O R  I V  CAPAB I � I T Y o  
1 l i M I T E D  �AND I NG PO I N T  CONT R O L  I N  : MODE I l l  OR I V  W I T H SM- RCS o 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 E o  I N  LUNAR O RB I T  D O  DPS T E i o  I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 B o  NO M T V C  R A T E  OR MTVC ACC E �  CMO 
1 CAPA B I L I T Y  I 
I 

PAGE 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S 

SEC T I ON 1 5  - G U I DANCE AND CONTROL 

R RULE CON D I T I ON /MALFUNC T I ON 1  PHASE 1 RUL I NG I CUES/NOTES /COMMENTS 
-- - - - - - -------------------------------------------------------------------------------------------------

I 
I 
I 

I 
I 
I 

1 5 • 2 7  LOSS OF D I RECT ' 

I 
I 
I 
I 
I 
I 

I • R E F  MALF PROC SCS 5 

1 5 • 2 8  

1 5- 2 9  

RCS CONTROL FROM·-- ' 

Ae E I T H ER RHC t  ANY 1 A LL 
OR A L L  AXES ' 

I 
Be BOTH RHC ' S •  SAME ' LAUNCH 

A X I S  1 

1 A e CONT I NU E  M I SS I ON 
I 
I 
1 B e 1 e  CON T I NUE M I SS I ON 
I 

I I I 
' DESCE N T  ' 2 e  CON T I NUE M I SS I ON I 

1 LUNAR 
1 ST AY 
I 
I 

I 3 e  CON T I NUE M I SS I ON I 
I 
I 
I 

1 A L L  
' OTHERS 

1 4t T E R M I NATE PHASE AND 
' E N T E R  NEX T B E S T  P T P  

1 B e 4 e  F A I LU R E  V I OLATES D I RECT RCS 
I R EQ U I REME N T •  

C .  BOTH RHC 1 S o  T W O  ' LUNAR 
AXES ' STAY 

I 
I 
I 

COMPLE T E  LOSS OF 1 
AUTO AT T I TUDE ' 
CONTROL I N  P I TCH ' 
AND YAW CHANN E L S .  ' 

Ae CONTROL I S  1 A L L  
REGA I N E D  B Y  I 
OPEN I NG EMS CB ' S ' 

I 
I 
I 

B e  CONTROL I S  1 A L L  
REGA I N E D  B Y  I 
PLAC I NG S / C  I 
CON T R O L  S W I T C H  TO ' 
CMC e I 

Ce CONTROL I S  N O T  1 D ESCENT 
REGA I N E D  I 

LOSS OF F L I GH T  
D I REC TOR A T T I TUDE 
I N D I CATORS 

A e  ONE 

Be BOTH 

I 
1 AL L  
' OTHERS 
I 
I 
I 
I 
I 
I 
I 
I 
' A L L  
I 
' LAUNCH 
I 
I T LC 
I 
' D ESCENT 
I 
1 LUNAR 
1 S T AY 

' A L L  
' O T HER S  
I 

1 C e  T ERM I NA T E  PHASE AND 
1 ENTER N EX T  B E S T  P T P •  
I 
I 
I 
I 
I 
I 
I 
I 
1 A e CONT I NU E  M I SS I ON 
' A F T E R  SM J E T T I SON EMS 
I MA Y  BE REENAB L ED 
1 W I THOUT LOSS OF AUTO 
1 RCS 
I 
1 B e CONT I NUE M I SS I ON 
I 
I 
I 
I 
I 
1 C e 1 e  CON T I NUE M I SS I ON 
I 
I 
I 2 ·  T E R M I NATE PHAS E AND 
I E N T E R  N E X T  BEST P T P  
I USE D I RECT ULLAGE AND 
I D I RECT RCS. 
I 
I 
I 
I 
I 
I 
' A • CONT I NUE M I SS I ON 
I 
1 B e 1 e  CON T I NUE M I SS I ON 
I 
I z .  NO•GO FOR L O I  
I 
I 3 .  CON T I NUE M I SS I ON 
I 
I 4 e  CON T I NUE M I SS I ON 
I 
I 
I � .  T E R M I NATE PHASE AND 
I ENTER N E X T  BEST P T P  
I 

M I SS I ON REV DATE S EC T I O N  GROUP 

APOLLO 1 4  FNL 1 1 / l / 7 0  GU I DANC E AND 
CON TROL 

scs 

I 
I 
I 
I 
I 
I 
I • REF MALF PROC SCS 1 

1 SUS P E C T ED FA I LURE WOU L D  
1 I NH I B I T  C I RCU I T R Y •  

1 B e  NO S C S  A T T I TUDE CON TROL. 
I 
I 
I 
I 
I 
I 
I 
I 

BE A U T O  

I c . z .  F A I LURE V I OLA T ES RATE DAMP I NG 
I REQU I R EMENTS • 
I 
I 
I 
I 
I . R E F  MALF P R OC G&C•1 t 2 t 3 t 4 o 5 +6 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 5 e  I N  LUNAR O RB I T •  DO DPS T E l • 
I 
I 
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N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 1 5  - GU I D A N C E  AND C O N T ROL 

R RULE CON D I T I ON / M A L F U NC T I ON ' PHASE 1 HOL I NG 1 C U ES / NO T E S /COMME N T S  

I I 
I I 
I I 

1 5 - 3 0  L O S S  O F  AC l Pt-I A S E  A I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
1 LAUN CH 1 A o  C01� T I NU E  :-.1 1 SS I O N 
I I 
1 T LC 1 B o  NO-GO F OR L O I  
I I 
' D E SC E N T  • c .  CON T I .1U E M I SS I ON 
I I 

1 - L O S S  0� AC l PHASE A R E S U L T S  I N  T H E  

1 L O S S  OF ---

1 A o  li E D U • WAN T SE R VO LOOP f' OW E::R o  

1 BO IH S E R V O  LOOPS MUS T B �  P O W E K E D  BY 
I T HE SA·"•E BUS. 

1 Bo PHOPUR T I UNAL A T T I T UDE C ON T R OL 

1 F R O M  B O T H  RHC 1 S . A LL P R OPOR T I ON A L  

1 C ON T I< O L  F l <o.'-1 R t- I C  1'0• l o  
I 
I c .  F D A ! 1'� U e  l 
I 
I U o  GYRO I1 S S D 'd:l L Y  N O .  l 
I 
I t: .  s c s  T OT AL A TT ! T U Wt: EKHOk 
I 
I F o  s c s  T O T A L  A T  f ! T U DE 
I 
I G . s c s  A U T O  T VC CAf' AB I L ! T Y 
I 
I H o  scs i1. ! 11 l 111 U1'1 1 •'1 P U L S E  CAPAI:l i L ! T Y 
I 
1 l o  S C S  AT T I T UDE 
1 D A M P I NG 

CON T R OL 

1 J o  G P l  P b Y  D R I V E NO . l o  

HA T E 

1 I N  t A R T H  OR B ! T o  L O S S  OF ACl 

1 P HE C L UD ES H Y B R I D  DEO H B ! T  AND 

1 SUBJE C T S  BOTH REM A I N I NG DEOR B I T 

1 M E T HODS TO A S I N G L �  F A I LURE I A C2 

1 PHASE A l  

_ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _  �_h'=-._ _ _ _  �-'- _]t.J<2!!:•�T_t_ _ _l'!j_A�t_ �'\.Q _ _ __ � Q_. __ _j t!_  _hlL•�'L�!!_U _l>_i,!_ _Q�_T_!;L, _ _ _ _  _ 
' O T H E R S  1 E N T E R  N E X T  B � S T  P T P  1 

M I SS I ON R E V  D A T E  SEC T I ON 

APOLLO 14 F N L  l l / l / 7 0  G U I DANCE AND 

C ON T R O L.  

GROUP 

scs 

P A G E  
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N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S E C T I ON 1 5 - G U I DANCE AND CONTRO L 

R R U L E  ' C ON D I T I ON / MALFUNC T I O N '  PHASE ' RU L I NG 

1 5 - 3 1 LOSS OF AC2 PHASE A 1 

1 5 - 3 2  

' L AUNCH ' A • CONT I N U E  M I S S I O N 

1 T LC 1 B .  NO-GO F OR L U I  

' D E S C E N T  ' C •  CONT I NU E  M I SS I ON 

' AL L  
' O T H E R S  

I 
I 
I 
I 
1 A LL 
I 

' D •  T E RM I NA T E  PHASE AND 
1 E N T E R  N E XT B E S T  P T P  

1 CON T I NU E  M I SS I ON 
I 

1 C U E S / N O T E S / COMME N T S  

I 
I 
I 
1 - LOSS OF AC2 PHASE A R E S U L T S  I N  T H E  
1 LOSS O F ---

1 A .  R E DUNDANT S E R VO LOOP POWER 

1 Bo ALL PKOPOR T I UNAL C O N T R O L  

I c .  fOA l N O .  2 

1 D o  GYRO ASSE��LY NO . 2 

1 E .  SCS P I T CH AND YAW T O T A L  A T T I TUDE 

I F o  ALL SCS T V C  CAPAB I L I T Y  I AU TO t 
1 k A T E  A N D  ACCEL CMD l 

I G .  R S I  

1 H o  G P I  P&Y D R I V E  N O o  2 

1 • I N  E A R T H  OR B I T •  LOSS OF ACZ 
1 RESULT� I N  ALL IHREE DEORB I T  M E T HODS 
1 B E I NG SUbJECT ED T O  A S I NGLE F A I LU R E  

1 t AC l  P H A S t:.  A l •  

1 D .  I N  LUNAR O R � I T  D O  D P S  T E l •  

1 k E F  MALF PROC G&C-4+5 
I 

LOSS OF OR B I T  R A T E  
D I SPLAY t ORDEAL l 
EAR T H  AND LUNAR I I I 

I I I - - - - - - - - - - - - - - - - I - - - - .. - . - ·- - - - � - - - - - - - - - -.,--- - - - - - - - - - - - - - - - - - - - - - - -

1 5- 3 3  LOSS O F  E N T K Y  
MON I TOR S Y ST E M  

1 A L L  

1 5 - 3 4  GROUND AT I ALL 
E I T H E R  S P S  SOL ' 
D R I V ER OU T PU T  t 
AND UNAB L E  TO R E M OV E ' 

' CON T I NUE M I SS I ON 

' CON T I NU E  M I SS I ON-
1 0P E N  S P S  P I LO T  
' VA L V E  C B ' S  

M I SS I ON R E V  D A T E  S EC T I O N 

APOLLO 14 F N L  1 1 / 1 / 7 0 G U I DAN C E  A N D  
CON T R O L  

GROUP 

scs 

1 REF MALF PROC EMS-l 

1 • k E F  MALF P R OC G&C-l 
I 
I 
I 
I 
I 
I 
I 
I 
I 

P A G E  
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N A S A  - M a n n e d  S p a c e c r a ft C e n t e r  

M I S S I O N  R U L E S  

SE C T I ON 1 5  - G U I DANCE AND CONTRO� 

R R U L E  C O N D I T I ON/MALFUNC T I ON ' PHASE 1 RU L I NG 1 CUES / NO T E S / COMMEN T S  

-- ----- - - - - - - - - - - - --------------------------------------------------------------------------------------

1 5 - 3 5  LOSS O F  T R ANSLA T I ON 
HAND CONT R O L L E R  

I 

I 

I 

1 �AUNCH 
I 

I 

I 

I 

I 

' A • CONT I N U E  M I S S I ON 
I 

I 

' EA R T H  ' B •  E N T E R  N E XT B E S T  P T P  
1 ORB I T  I 

1 T LC • c . CONT I N U E  M I SS I ON 
I I 

1 LO ' D •  NO-GO F OR UNDOCK l NG 

R U L E  NUM B E R S  1 5- 3 6  

THROUGH 1 5 -4 9  A R E  
R E S E R V E D •  

M I SS I ON 

I I 

I I 

1 DO I  I E ·  
I I 

I I 

1 UNDOCKEO ' F • 
I I 

' A L L  I G .  
' OT H E R S  I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

REV DATE 

NO GO F OR D O l o 
C I RC AND P D I  

DOCK 

CONT I NU E  M I SS I ON 

S E C T  I O N  

APOt.. t..O 1 4  F Nt.. 1 1 / 1 / 7 0  GU I DA N C E  AND 
CON T R O t.  

GROUP 

scs 

I 

I 

I 

I 

I 

I 

I a .  V I O L A T E S  B O T H  SM AND H YB R I D  
I DEORB I T  M I N I MUM REQU I R EME N T S •  
I 

I 

I V I Ot..A T ES t..M R ESC UE M I N I MUM 
I R E Q U I R E M EN T S . 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

PAGE 
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N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 1 5  - GUI DANCE AND CONTROL 

R RULE COND I T I ON /MALFUNCT I ON ' PHASE 1 RUL I NG 1 CUES/NOTES/COMMENTS 
-- ----- -------------------------------------------------------------------------------------------------

15- 5 0  LOSS OF COMMAND 
MODULE COMPUT ER 

15-51  LOSS OF DSKY 

I 
I 
I 
I 
I 
I 
1 LAUNCH 
I 
1 EO 

I 
I 
I 
I 
1 T LC 

1 LO 
I 

I 
I 
I 
I 
I 
I 
' A •  CONT I NUE  M I S S I ON 
I 
' B •  CONT I NUE  ALTERNATE EO 
1 M I SS I ON 
t I F  BOTH SPS AND SM 
t DEORB I T  CAPAB I L I TY 
t AVA I LABLE 
I 
' C •  NO-GO F OR LOI 
I 
1 D . ENTER N EXT BEST PTP 
I 

1 UNDOCKED ' E •  DOCK 
I I 
1 DESCENT ' F •  CONT INUE  M I SS I ON 
I I 
' POST DOCK 1 G . RETA I N  LM ASCENT 

1 ENTRY 

I 
1 ALL 
' OTHERS 

' H •  PERFORM BACKUP ENTRY 

I 
' I •  T ERM I NATE  PHASE AND 
t ENTER N EXT BEST PTP 
I 
I 
I 

A .  E I THER MDC OR LEB 1 ALL ' A • CONT I NUE  M I SS I ON 
I DSKY 1 

B .  BOTH MDC AND LEB 1 EO 
DSKY t 

I 
I 
I 
I 
' T LC 
I 
1 LO 

I 
' B • l •  
I 

CONT I NUE ALTERNAT E 
EO M I SS I ON 
I F  BOTH SPS AND SM 
DEORB I T  CAPAB I L I TY 
AVA I LABLE 

t 2 •  NO-GO FOR LO I 
I 
t 3 •  ENTER NEXT B EST PTP  
I 

1 UNDOCKEO I 
' DESCENT I 

4 •  DOCK 
5o CON T I NUE M I SS I ON 
I I ,  

I 
I 

I 
I 
I 
t , REF MALF PROC G&N-5 

I 
I 
I 
1 B e  V I OLATES HYBR I D  DEORB I T  M I N I MUM 
I REQU I REMENTS 

t Eo V I OLATES LM RESCUE 
I REQU I REMENTS 

USE LM FOR COMM B/U 

REF MALF PROC G&C 5 

I 
t 6 1 1 •  V I OLATES HYBR I D  
t M I N I MUM REQU I REMENTS 
I 
I 
I 
I 
I 
I 
I 
I 

M I N I MUM 

DE  ORB I T  

1 4 •  V I OLATES LM RESCUE M I N I MUM 
I REQU I REMENTS 
I 

' POST DOCK ' 6 •  RET A I N  LM ASCENT 1 6 •  USE LM FOR COMM6/U 

M I S S I ON 

I I I 
1 ENTRY 1 7 •  PERFORM BACKUP ENTRY 1 

1 ALL  
' OTHERS 
I 
I 

t S o  TERM I NATE PHASE 
t AND ENTER NEXT BEST 
1 PTP 
I 

�EV DATE !sECT ION  GROUP 

APOLLO 14 FNL l l / l /70 �U I DANCE AND 
ONTROL 

G&N 

8 • I N  LUNAR ORB I T  DO DPS T E l • 

PAGE 
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N A S A  - M a n n e d  S p a c e c r a ft  C e n t e r  

M I S S I O N  R U L E S  

S E C T I O� 1 5  - G U I D A N C E  AND C O N T R O L  

i <  k U L c  ' C Of.i D I T I Oid f··: A L F U N C T I ON 1 PHASE 1 RUL I N G ' C U E S / NO T E S / C O M ME N T S  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ----- - - - - - - - - - - - - - - - -- - - - - - - - -- - - - - - - - - - - -- - - - - - - - -- - - - - - - - - -- - - -- - -
' 

' 

1 5 - 5 2  

1 5 - 5 3  

' ' 

' I 

' ' 

LOSS OF I N E I< T I A L  ' ' 

SUHSYS T E r,; ' ' 

I ' 

' ' 

' L A U N C H  ' A ,  COIH I NU E  I� I S S I or·� 
' ' 
' EO ' B , cu,·n I. \ u l  A L T E I< N A T l  t.O 
' I ,,, I S S I O N  
I ' I F  B O T H  Sf'S MD Si\1 
' ' DE O R B  I T  CA PA tJ I L I T Y 
' ' A V A !  L Ail L l  
' ' 

' T LC I ( , .�0-GO FOf< L O I  

1 L O ' D ,  E i'< T f:. f<  N E X T  b i: S T  P T P  
' I 
' U N DO C K U >  I E .  DOCK 
I I 
' I 
' ' 

I ' 

1 D E SC E oH ' F  • CON T I NU E  M I SS I ON 
I I 
' POS T DUCK 1 G , R E T A I N LM A S C E N T  
I I 
' E N T R Y  I H ·  P E RFOI'M tl A C K U f' E N T R Y  
I I 
1 A L L  ' I , T E I-{M I N A T E  PHASE AND 
' UT H f:. R S  ' t. fll T t l< N E X T B E S T  P T P  
' ' 

I I 
I I 
' I 

' I 
' I 

' I 
' I 

LOSS OF O P T I C S  ' I 

S U I:l S Y S T E M  ' I 

I I 

1 L AUNCH ' A ,  COI� T  I .� U E  ''' I S S I ON 
' ' 

• E o ' !;! ,  CUrH l :·.ut:. P.L T t: H �UI T t.  
I I EO M I SS I ON 
I I 

I 1 USE BACKUP AL I GNMENT 
I ' PROCEDURE l COAS I  
I I 

1 T LC • c .  NO-GO F OR L.O I 
I I 

' ALL. ' CON T I NUE M I SS I ON 
1 0THERS I 

I I 

I I 

I I 

I I 

� l SS l ON EV PATE ECT lON 

POLLO 14 NL l / 1 / 7 0  U I OANCE AND 
ONTROL 

GROUP 

G&N 

I 
' 

I 

1 • K E F  M A L F  PROC G & N -� 

1 b o  V I O L A T e S  H Y tl k i D  Dt.ORU I T  M I N I MUM 
' i' Ell<.J I R E M I:-. i, T S  

' E ,  V I U L A l E S  L M  R E S C U E  REY U I R EM E N T S  

' G o  U S E  L M  G+N T U  MOf\l i T O R  tl U H NS 

I 
I 

I 
I 
I 
I 
0 1 . 1 .  V I OL A T E S  LM R E S C U E  
I kE:.YU I REr�t.N T S  
' 

' � .  I N  L U f\lAR OH B I T  DO D P S  T E l  
' 

I 

I 
I 
' 

I 
' . k E f  M A L F  P R OC G & N -5 
I 
' 
I 
' 

' - - -
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

PAGE 
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N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT ION 1 5 - GUI DANCE AND CONTROL 

R 1�ULE 1 ONDI T I ON/MALFUNCT ION 1  PHASE 1 RUL I NG 1 CUeS/NOTES/COMMENTS 
�---- r------------------------------------------------------------------------------------------------

1 t I I I 
I I 

1 5•54 LOSS OF OPT I C S  
SYBSYSTEM COUPL I NG 
DATA U N I T  D I G I TAL 
TO ANALOG 
CONVERTER 

' 
I 
I 
' 
' 
' 
I 
I 
' LAUNCH 
I 

I 
I 
I 
I 
I 
' 
I 
I 
1 A o  CONT I NUE M I SS I ON 
I 

' EO • a .  CONT INUE  ALTERNATE 
I I C:O M I SS I ON 
I I 
I 1 1 F BOTH SPS AND SM 
I ' DE ORB I T  
I ' CAPAB I L I TY AVA I LABLE 

RULE NUMBERS 1 5• 5 5  
THROUGH 1 �·59 ARE 
RESERVED • 

M I SS I ON 

' I 
' TLC • c .  
I I 
1 LO ' D •  
I I 
1 UNDOCKED 1 E o 
I I 
' DESCENT I F 0 
' I 
1 ALL  ' G•  
1 0THERS I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

REV DATE 

NO-uO FOR LOI  

ENTER NEXT BEST 

QOCK 

CONT INUE  M I SS ION 

TERM I NATE  PHASE 
NEXT BEST P TP 

SEC T I ON 

APOLLO 14 FNL l l / l / 7 Q  GU I DANCE AND 
CONTROL 

P T P  

AND 

GROUP 

G&N 

' 
I 
I 
' 
I 
I 
' 
I 
I 
I 
I 
I 
I 
' 
I 
I 
I 
I 
' 
I 
I 
I 

I 
I 
' 
I 
I 
I 
I 
I 
• 
I 
I 
I 
I 

REF MALF PROC G&C-l 

CONS T I TUTES LOSS OF TVC DAP 

PAGE 



R I T EM 
-- - -- --

1 5•6 0 

N A S A  - M a n n e d S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T ION 1 5  - GU I DANCE AND CONTROL - CONC�UDED 

- ---- ------- --- ---------------- -
I NSTRUMENTA T I ON REWU I REMENTS 

-- ----- --------- ----- ----- ----- -

MEAS DESCR I P T I ON PCM ONBUARD  TRANSDUCERS CAnGORY 

CMC D I G I T AL  DATA CG0001V - - MANDATORY 

SPS SOL. DR I VER 1 C H 3 6 0 4 X  EMS·SPS•ON SEPARATE  H I GHLY DES I RABLE 
SPS SOL DR I VER 2 C H 3 b 0 5 X  EMS-SPS•ON SEPARATE H I GHLY DES I RABLE 

P I T C H  G I MBAL POS l & 2 CH3517H  GP l COMMON l OF 2 MANDATORY 
•Oll /HD•PCM 

YAW G I MBAL POS 1 & 2 CH35 1 8H GP I COMMON 1 OF 2 MANDATGRY 
-00/HD·PCM 

TM B I AS 2 e 5  voc CG 1 l l 0 V  - - H I GHLY DES I RABLE 
P l PA T EMP CG2 3 0 0 T  - - H I GHLY DESI RABLE 
I MU HTR +28  VDC CH1 5 1 3X - - H I GHLY DES I RABI..E 
CMC OPERA T E  + 2 8  VDC C G 1 5 .2 3 X  - - H IGHLY DES I RABLE 
OPTX OPERATE + 2 8  VAC CG 1 5 3 3 X  - - H I GHI..Y DES I RABLE 

I G  1 X  RSVR OUT S I N  CG2 1 1 2V FOA l COMMON H I GHLY DES I RABLE 
I I:>  1 X  RSVR OUT cos CG2 l l 3V FOA l COMMON H I GHLY DES I RABLE 
MG 1X RSVR OUT S I N  CG21 4.2V FOA l  COMMON H I GHLY DES I RABLE 
Ml:> l X  RSVR OUT cos CI:>2 1 4 3V FDA I COMMON H l i:>HI.. Y DES I RABI..E 
OG l X  RSVR OUT S I N  CG2 1 72 V  FOA l COMMON H I GHLY DES I RABLE. 
OG l X  RSVR OUT cos CG2 1 7 3 V  FDA I COMMI.lN H I GHLY DES I RABLE 

SHAFT COU DAC OUT CG3721V  - - H I GHLY OES I RABI..E 
TRUNN I ON CDU DAC OUT C G 3 7 2 2 V  - - H I GHLY DES I RABLE 

CMC WARN I N G  CG 5 040X C&W COMMON H I GHLY DES I RABLE 

P I TCH ATT  ERROR CH3 500H FDA ! COMMON H I GH I.. Y DES I RABI..E 
YAW A T T  ERROR CH3501H  FDA I COMMON H I GHLY DES I RABI..E 
ROI..L A T T  ERROR C H 3 5 0 2 H  FOA l COMMON H I GHLY DES I RABL£ 

scs P I TCH BODY RATE CH3503R FDA ! COMMON H I GHLY DES I RABLE 
s c s  YAW BODY RATE C H 3 504R FDA ! COMMON H I GHLY DES I RABLE 
scs ROLL BODY RATE C H 3 5 0 5 R  FOA l COMMON H IGHLY DES i RABLE 
scs TVC P I TCH AUTO CMD CH3582V - - H l uhLY DES I RAtJLE 
SCS T VC YAW AUTO CMD C H 3 5 83V - - H I GHLY D£SI RABLE 
M TVC P I TCH CMD C H 3 5 8 5H - - H I GhLY DES I RABLE 
MTVC YAW CMD C H 3 5 8 bH - - H I GHLY DES I RABLE 

FOAl  ERROR 5t RATE 5 CH3592X - - H I GHLY DES I RABLE 
FOAl  E RROR 5 0 / l li t  C H 3 5 9 3 X  - - H I I:>HLY O<.S I RABLE 
RATE 5 0 / 1 0  

P I TCH D I FF C LUTCH CUR CH36b6C - - H I GHLY DES I RABLE 
YAW D I FF CLUTCH CUR CH3667C - - H I GHLY DES I RABLE 

M I SS ION REV OAT E ,  SECT ION GROUP PAGE 

APOI.LO 14 FNL. 1 1 /1 170 I:>UI OANCE AND I NSTR  REW 
CONTROL. 1 5- 1 4  

M I SS ION  RULE 
I< E F E f<r. N C E  

1 5 - 5 0  

1 5 -34 
1 5- 3 4  

1 5 -2 4 / 2 5  

1 5 - 2 4 / 2 5  

1 5 - 5 2 / 5 3 / ? 4  

1 ? - 5 .2  

1 5 - 5 2  

1 5 - 5 0  

1 5 - 5 4  

1 5 - 5 2  

1 5 - 5 2  
1 5 - 5 .2  

1 ? - 5 2  

l ? - 5 2  
1 5 - 5 2  

1 5 -5 4 
1 5 - 5 4  

1 5 -50 

1 5 - 2 0 1 2 1 / 2 2 / 2 3  

1 5 -2 0 / 2 1 / 2 2 / 2 3  

1 5 -2 0 / 2 1 / 2 2 1 < 3  

1 5 -zo ; ; n 1 2 v n  
1 5-2 0 / 2 1 / 2 2 / 2 3 

1 5-L 0 / 2. 1 / 2 2 / z::l 

.1 5 -2 4 / 2 5  

1 5 -.2 4 / 2 5  

l 5- 2 4 /d 5  

1 5 -2 4 / 2 �  

1 5 - 2 0 / 2 1 / 2 2 / 2 3  

1 !'>-20 / 2 1 / 2 2 / d  

1 5 - 2 4 1 2 5  

1 5 -2 4 1 2 5  



1 6  CSM S E R V I C E  
P R O PU LS I ON 
S Y S T E M  



R I T EM 

16-1 A o  

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT ION 1 b  - CSM SPS 

I GENERAL. I 

CATEGOR I ES OF FA I L.URES••• 

FA I L.URES AFFEC T I NG THE  SPS FA I L.  I N TO ONE OF T HREE  CATEGOR I ES•·-

1 ,  . FA I L.URES WH I CH CAUSE THE SPS TO BE UNSAFE•• THESE FA I L.URES RESUL.T I N  M ISS I ON 
TERM I NA T I ON ASAP o 

2 •  FA I L.URES WH ICH  CAUSE THE SPS TO BE I NOPERABLE OR HAZARDQUS TO OPERATE•• 
THESE FA I L.URES R ESUL.T IN AL.TERAT I ON OF THE M I S S I ON TO M I N I M I Z E  USAGE OF THE  
SPSo  

3 ,  F A I L.URES SUCH THAT CO N T I NU E D  OPERAT I ON W I L.L. RESUL.T I N  SUBSE�UENT 
DEGRADAT I ON-- THESE FA I L.URES AL.L.OW PERFORMANCE OF C R I T ICAL. BURNS ONL.Y o  

B e  ULL.AGE RE�U I REMENTS••• SUBSEQUENT TO T H E  D E P L. E T I ON OF S T ORAGE TANK PROPEL.LANTS A N  ULLAGE 
MANEUVER W I L.L. NORMAL.L.Y  BE PERFORMED PR I OR TO  ANY BUR N •  HOWEVER •  I NAB I L I T Y  TO PERFORM AN  
UL.L.AGE W I L.L NOT  PRECLUDE A C R I T I CAL. �URNo 

Co PREMATURE TERMI NAT ION OF BURNS··- CR I T I CAL. BURNS W I L L.  NOT BE T ERMI NATED BECAUSE OF 
ANOMAL I ES •  NON•CR I T I CAL. BURNS W I L.L BE T ERM I NATED UNDER VAR I OUS COND I T I ONS AS SPEC I F I ED I N  
RULE 3•3 1  AND THE SPEC I F I C  RULES O F  T H I S  SECT ION •  

1b•2 L.AUNCH PHASE 

THERE ARE NO SPS FAI L.URES WH I CH R EQU I R E  A L.AUNCH ABORT • 

1 b • 3  RESERVED 

M I SS I ON R EV DATE SEC T I ON 

APOLLO 14 FNL 1 1 / 1 /70  CSM SPS 

GROUP 

GENERA l. 

PAGE 



R I T EM 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 1 6  - CSM SPS 

1 6 - 4  EARTH ORB I T  PHASE 

A o  CR I T I CAL BURNS I N  TH I S  PHASE ARE MODE I V •  APOGEE K I CK AND D EORB I T o  I F  THE SPS I S  I NCAPABLE 
OF P ERFORM I NG CR I T ICAL BURNS t THE M I S S I ON W I LL BE TERM INATED BY  ENTRY I NTO THE  NEXT BEST 
PTP  US I NG SMRCS OR H YBR I D  T E C HN I UU E S o  

a ,  I F  THE SPS I S  I NCAPABLE O F  PERFORM I NG NUN-CR I T I CAL BURN S ,  T L I  W I LL B E  I NH I B I TE D  AND A 
SU I TABLE EARTH ORB I T  ALTERNATE M I SS I ON W I LL BE I MPLEMENTED•  THE SPS MAY BE USED FOR DEORB I T  
ONLY o  

C o I N  ORDER TO PROV I D E  THE TOTAL CAPA B I L I TY TO DEORB I T  F ROM ANY PO INT  I N  T H I S  PHASE t  THE LM 
DPS AND LM RCS MAY BE USED FOR ORB I T  SHAP I NGo  

1 6 -5 TRANSLUNAR COAST PHASE 

A, CRI T I CAL BURNS I N  T H I S  PHASE ARE T IME CR I T I CAL ABORTS •  BURNS TO ASSURE FREE RETURN OR BURNS 
TO  AVO I D  LUNAR OR LAND IMPAC T ,  HOWEVER t  ONCE I N I T I ATtD  W I TH THE SPS t T HESE BURNS ARE 
CONS I DERED NON-CRI T I CAL BECAUSE SUFF I C I ENT  T I ME IS AVA I LABLE F OR ANALYS I S  AND POSS I BLE  
CORRECT I VE AC T ION ,  

B o  I F  THE SPS IS  I NCAPABLE OF  PERFORM I NG NON-CR I T I CAL MANEUVERS , FURTHER NON-CR I T ICAL BURNS 
AND LOI W I LL BE I NH I B I T ED o  

C o  CERTA I N  ABORT BURNS •  BURNS TO ASSURE FREE RETURN O R  BURNS TO  AVO I D  LUNAR O R  LAND I MPACT MAY 
USE THE LM DPS AND LM RCSo 

M I SS I ON REV DATE SEC T ION  

APOLLO 1 4  FNL 1 1 / 1 / 7 0  CSM SPS 

GROUP PAGE 
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R I T EM 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SE C T I ON 1 6  • CSM SPS 

1 6•6 �UNAR ORB I T  PHASE 

A o  T E l  I S  T H E  O N � Y  C R I T I CAL BURN I N  TH I S  PHA S E • 

B o  I F  T H �  SPS I S  I NCAPAB�E OF P E R FORM I N G NON•CR I T I CA �  BURNS • FURTHER NON•C R I T I CA� BURNS W I �� 
BE I NH l B l T E D o  

C o  L M  DPS MAY B E  USED FOR T E l  I F  THE C A P AB I L I T Y EX I S T S o  

1 6 • 7  D E S C E N T  PHASE 

T H E  LM POW E R E D  DESCENT W I LL BE ABORTED FOR SPS PROPELLANT LEAKS o 

1 6•8 UNDOCK ED AND LUNAR STAY PHASES 

A• T H E  LUNAR ORB I T  P LANE CHANGE IS A C R I T I C A L  BURN IF OUTS I D E  TOTAL LM C A PAB I L I TY .  

B e  THESE PHASES W I L L  B E  T E R M I NA T E D  FOR CONF I RM E D  LOSS OF SPS R E DUNDA N C Y .  

C o  LUNAR S T AY W I LL B E  ABORTED A T  T 1  ONLY FOR SPS PROPELLANT L EAKS • 

1 6•9 ASCENT PHASE 

LM R E SCUE BURNS MAY B E  R E QU I RED • AND THEY A R E  C R I T I C A L o  

1 6• 1 0  T R ANSEAR TH COAST PHASE 

C R I T I CAL BURNS IN T H I S  PHAS� AR E M I DCOUR SE COR R EC T I ONS T O  A T T A I N  THE PRoP E R  E N T R Y  CORR I DoR WH I CH 
ARE OUTS I D E  SM·RCS CAPAB I L I T Y •  HOWEVE R •  ONCE I N I T I A T E D • THESE BURNS A R E  CONS I DE R ED NON-C R I T I CA L  
B E CAUSE SUF F I C I E N T  T I ME I S  THEN A V A I LAB L E  F O R  ANALYS I S  AND POSS I BLE CORRECT I V E  A CT I ON o  

6•1 1 T H E R E  A R E  N O  SPS FA I LU RES R E QU I R I NG R E T E N T I ON O F  THE 

�M ASCENT STAGE • 

M I SS I ON REV DATE SEC T I O N  

APOLLO 14 FN� 1 1 / 1 / 7 0  CSM SPS 

GROUP PAGE 
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R I T EM 

N A S A  - M a n n e d  S p a c e c r a f t C e n t e r  

M I S S I O N  R U L E S  

S E C T I ON 1 6  - CSM SPS 

1 S Y S T E M S  MANAGEMEN t 1 

16- 1 2  P R O P E L LANT GAG I NG 

A o  FOR BURNS L E S S  THAN 2 5  S ECONDS DURA T I ON---

1 o  P R I M E  MET HOD--- - I MU D E L T A  V O B T A I NE D  

2 o  B ACKUP M E THOD----FLOW RA T E  X BUR N T I M E 

B o  FUR BURNS GREAT E R  T H A N  2 5  SECONDS DU RAT I ON---

l o  P R I M E  M E T HOD---- I MU D E L T A  V OB T A I NE D  

2 o  BACKUP MET HOD----ONBOARD GAG I N G S Y S T E M  

16•13 T H E  P U  V A L V E  W I L L B E  USED TO MA I N T A I N  T HE UNBALANCE READ I NG---

A o  P R I OR T O  CROSSOV ER---AT T H E  S T A B L E  V A LUe OCCUR ! N G  A P P ROX I MA T E L Y  2 5  s E C  A F T E R  L O I  I GN I T I ON ,  

B o  A F T E R  CROSSOVER·-- A T  APPROX I MA T E L Y  Z ERO UNBALA NCE o 

16•14 DUAL B A N K  VS S I NG L E  BANK O P E RA T I ON 

THE S P S  W I L L  A LWAYS B E  S T A R T E D  US I NG A S I NGLE B ANK o HOWEVE R o  T H E  OTHER B A N K  W I L L  BE O P E NEU 2 TO 
5 SECONDS A F T ER I GN I T I ON FOR BURNS P LA N N E D  TO B E  LONGER T H A N  6 S E CONDS , THE F I R S T  BURN W I L L  B E  
S T A R T E D  ON B A N K  A •  

16•1 P R O P E L L A N T  MANAGEMENT 

A o  T H E  S P S  P R O P E L L A N T  R E CL I N E P R E  L O I  T O  P k OV I D E C A P AB I L I T Y  F UR L O i o T E l  ( NORMAL RE TURN ! 
T EMC ( 3  S I GMA SCS CUTOFF ON T E l l I S  91 P E R C E N T  I ND I CA T ED PROPE LLANT R EMA I N I NG ,  

AND 

B o  T H E  S P S  P R O P E L L A N T  R E C L I N E  P R EUNDOCK I NG T O  PROV I D E  C A P A B I L I T Y  FOR C I R C o  L M  RESCU E o  LOPC l o  
T E l  ( S LOW R E TURN ! AND T EMC ( 3  S I GMA SCS C U T O F F  O N  T E l l I S  3 1 o 5  P E R C E N T  I ND I CA T E D  P RO P E L LAN T 
R E MA I N I NG ,  

16-l<t P R O P E L L A N T  F E E D L I N E  T EM P E R A T URE MANAGEMENT 

SPS L I NE HEATERS W I LL B E  MANUAL L Y  CYCLED TO MA I N T A I N  F E E D L I NE T EM P E R A T U R E S  BETWEEN 45 D E G o  F AND 
75 D E G o  F o  AND E NG I N E VALVE TEMPERATURE ABOVE 4� DEGo F o  

16-1 U L L AGE MANAG E M E N T  
I N  GENERAL t S P S  BURNS R EQU I R I NG U L LAGE W I L L B E  P R E C E D E D  B Y  A T W O  J E T  U L L A G E ,  

RU�E NUMBERS l 6- 1B T HROUGH 
16-19 A R E  R E S E R V E D ,  

M I S S I ON REV DATE SEC T I ON 

APOLLO 14 F N L  1 1 / 1 / 70 C SM S P S  

GROUP PAGE 

MANAGE MEN T 
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N A S A  - Ma n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT ION l b  - CSM SPS 

R RULE COND I T ION /MALFUNC T ION '  PHASE 1 RUL I NG 

1 SPEC I F I C  M I SS I ON RULES 1 

I 

16-20 SUSTA I NED PRESSURE 1 
DECAY I N  E I THER THE 1 

FUEL OR OX I D I ZER 1 

TANK ( COULD  BE ' 
HE� I UM OR FUEL OR 1 
OX ! D I Z�R I ' �AUNCH 

I 
• 
I 
I 

' CONT I NUE M I SS I ON 

I 
' P�AN RCS DEORB I T  AT 
' NEXT  BEST PTP  

I 
I 
I 
I 
I 

' I F  �AND I MPACT I S  
' I MM I NENT AFTER ABORT I NG 
' REPRESS MANUA��y AND 
' P ER FORM BURN TO AVO I D  
' L.ANDo 

I 
' EO ' ENTER NEXT BEST P T P  

t R C  S DE  ORB I T  

' NO-GO FOR �01 
I 
' T �C 
I 
I 

' I NH I B I T  NON-CR I T I CA� SPS 
' BURNS 

I I 

1 LO ' PLAN T E l  ASAP/NO GO DOl 
' USE �M DPS IF CAPAB I L I TY 
' E X I STS 

1 UND0CKED 1 DOCK ASAP 
I I 
' DESCENT ' ABOIH 
I I 
1 �UNAR ' RETURN TO CSM ASAP 
' STAY I 
I I 
1 TEC ' CON T I NUE  M I SS ION 
' ' I N H I B I T  NON-CR ! T I CA� 
I ' BURNS 
I I 

A o  DUR I NG 1 A��  1 A o TERM INATE  BURN 
NON-CR I T I CA� BURN ' ' 

I I 

B o  DUR I NG CR I T I CA� 1 A�L 
BURN 1 

�OSS OF ONE GN2 TANK 1 A��  
PRESSURE ( �ESS T HAN 1 
400 PS I A I 

1 B o CONT I NUE  BURN 
I 
I 
I 
I 
I 
I 
1 1 o  VER I FY OPERAT I ON 
' OF SUSPECTED TANK 
' BY ACT I VAT I NG I T  
' AFTER START I NG ON 
' GOOD BANKo 

1 2 •  I f  �OSS CONF I RMED ' BY ENG I NE OPERAT I ON 
I REF MR 1 6-2 2 o  

M I SS I ON REV DATE SECT I ON GROUP 

' CUES/NOTES/COMMENTS 

' • MA�F PROC--- SPS 1B 

' • MANUA� PRESSUR IZAT I ON OF THE 
1 TANKS SHOU�D BE CONS IDERED PR IOR TO 
1 ANY R EQU I RED SPS BURNe 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I DO NOT STAGE �M 

I o MA�F PROC--- SPS 9 

I • TRANSDUCER I ND I CA T I ON CANNOT B E  
1 VER I F I E D  W I THOUT ENG INE OPERAT I ON •  

PAGE 

APO��O 14 FN� 1 1 / l /70 CSM SPS SPEC l f  IC  
�-----------------L------�L--L----�--------------L----------�------�-----------------� 



N A S A  - M a n n e d  S p a c e c r a f t C e n t e r 

M I S S I O N  R U L E S  

S E C T I O N 1 6  - CSM SPS 

R ' R UL E CUND I T I ON / MA L F UNC T I O N 1  PHASE 1 RUL I N G ' C U E S /NOT � S / COMM�N T S  

- - ----- -- ----- - --------- --------------------------------------------------------------------------------
I I 
I I 

1 6 • 2 2  LOSS oF ONE ijANK OF 1 
BALL VALV E S  1 

' LAUNCH/ 1 A o N/A 
I EO I 

' T LC 

1 L O 
I 
I 
I 

1 B o NO-GO F OR L O I / D O I  

' C •  E N T e R  N E X T  B � S T  P T P  
1 U S E  LM DPS I F  
' AVAI L A B L E  

1 UNDOC K E D / 1 D o N / A  
' D E SC E IH I 
' LUNAR 1 E o E N T E R  N E X T  BEST P T P  
' S T AY 1 

1 6• 2 3  LOSS OF B O T H  GN2 ' LA U N C H  
T ANK P R E S S U R E S  1 

1 A o CONT I N U E  M I S S I ON 

! L ESS THAN 400 P S I A I '  
' E O ' B• E N T E R  N E XT B E S T  P T P  

' T LC 

RCS D E O R B I T  

1 C o NO•GD F OR L O I / D O I  
I 

1 L O ' D o PLAN T E l  ASAP W I T H  LM 

I I 
DPS 

1 UNDOCKED 1 E o DOCK ASAP 
I I 
' D E S C E N T  1 F o CONT I NU E  M I S S I ON 
I I 
1 � UNAR 1 G o RETURN T O  CSM ASAP 
' ST AY I 
' T E C  1 H o  CoNT I NU E  M I S S I ON 
I t 
I I 
' ' 
I I 
I I 

1 6 • 2 4  F U E L  F E E D L I N E AND /OR ' 
OX I D I Z E R  F E � D � I N E  1 
T E M P  LE SS THAN 40 1 
OEG F o  AND UNABLE T O '  
I NC R E AS E o  I 

' 
' LAUNCH 

' 
I 
I 
I 
I 
' 
1 A o CONT I NU E  M I S S I ON 

1 E O ' B •  E N T E R N E X T  B E S T  P T P  
I 

M I SS I ON 

I 
' 
' T LC 

1 LO 

RCS DEORB I T  
I 
' C o  NO•GO FOR LO I / DO I 
' 

' D •  P LAN T E l  ASAP 
: W ! T t-t  �M LlPS 

1 UNDOCK E D  ' E • DOCK AsAP 
I I 
' D E SC E N T  
1 LUNAR 
' ST AY 
I 
' T E C  

' F •  CONT I NU E  M I SS I ON 
1 G o R E T U R N  TO CSM ASAP 
I 
I 
1 H o  CONT I NU E  M I S S I ON 
' 
' 
I 
I 
I 
I 

REV D A T E SECT I O N  GROUP 

' MALF PROC SPS-9 

I 
' 
I 
I 
I 
I 
' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 • MALF PRUC--- S P S  9 

1 o T RAN�DUC ER I ND I CA T I ON CANN01 BE 

1 VE R I F I ED W I T H O U T  E NG I N �  OPE RAT I ON o  
I 
I 
' 
I 
I 
' 
I 
1 E o  00 NOT S T AGE �M 

1 o MALF PROC--- S P S  1 1  

1 L I M I T A T I ON FOR CR I T I CA L  B U R N S  I S  2 5  
1 O E G  F o  

1 F o  D O  NOT S T A GE LM 

PAGE 
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N A S A  - M a n n e d S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

5ECT ION  1 6  - CSM SPS 

R ' RULE COND I T I ON/MALFUNCT ION ' PHASE 1 RUL. I NG 
- - - -----

1 
t I 

l 6 • 2 S  ENG I NE F LANGE TEMP 1 
GOES H I GHER THAN 1 
480 DEG F DUR I NG AN 1 
SPS BURN• t 

' LAUNCH 

' EO 

I 
I 
1 TLC 

' LO 
I 
I 

A •  DUR I NG ' ALl.. 
NON-CR I T I CAL  BURN ' 

B .  DUR I NG CR I T I CAl.. 
BURN 

1 ALL  I 
I 
I 
I 
I 
I 
I 

16•26 THRUST CHAMBER 1 
PRESSURE L ESS THAN 1 
70 PS I  CON F I RMED BY 1 
OTHER t 

I NSTRUMENTAT I ON t 

1 LAUNCH 

' EO 

I 
' T LC 

' L.O 
I 
I 

A• DUR I NG t 
NON-CR I T ICAl.. BURN ' 

I 
I 

B .  DUR I NG CR I T I CAl.. 1 
BURN 1 

1 NOT APPL ICABL.E 
I 
' EN T ER  NEXT BEST PTP  

1 RCS DEORB I T  I 
' NO GO FOR LOI /DO I /PO I 

' ENTER NEXT BES T P T P t  USE 
' DPS IF AVA I LABLE • 
I 
' A • TERM INATE  BURN 
I I NH I B I T  FURTHER 
I NON-CR I T i CAl.. BURNS I 
' B • CONT I NUE  BURN 
I I NH I B I T  FURTHt::R 
I NON•CR I T I CAL BURNS I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' NOT APP l.l CABLE 
I 
' EN T ER NEXT BEST PTP  • 
t Res OEORB I T  

1 NO GO FOR L.O I / 00 1 / P O I  

' ENTER NEXT BEST P T P t 
1 U S E  LM OPS I F  AVA I I..A�Lt:: 
I 
' A •  TERM I NATE  BURN 
' I NH I B I T  FURTHER 
t NON-CR I T I CAL BURNS 

' B • CONT I NUE BURN 
' I NH I B I T  FURTHER 
' NON-CR I T I CAL BURNS 
I 
I 
I 
I 

M I SS I ON �EV DATE SECT I ON GROUP 

1 CUES/NOTES/COMMENTS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I • MALF PROC••• SPS 6 
I 
I 
I 
I 
I 
1 • CONF I RM I NG I NSTRUMENTA T I ON 
1 I NC LUDES ONBOARO PC METER t  CREW • 
1 DEGRADED THRUST t FU AND OX I N TERFACE 
1 PRESSURES • F/0 VALVE POS I T I ON S t  FU 
1 AND OX TANK PR ESSURES• 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PAGE 
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N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

5ECT I ON l o  - CSM SPS 

R RU�E COND I T I ON/MALFUNC T I ON ' PHASE 1 RUL I NG 1 CUES/NOTeS/COMMENTS 
- - - - - - - ------------------------------------------------------ ----------- --------------------------------

l o-27 LACK OF ULLAGE 
CAPAB I L I T Y 

I 

I 

I 

' LAUNCH 

I 

' EO 

I 

I 

I 

1 T LC  

1 LO 

1 UNDOCKED 

' ALL 
' OTHERS 
I 

I 

I 

I 

I 

I 

16-28 DELTA P BE TWEEN ' LAUNCH 
FUEL AND OX TANK 1 
PRESSURES GREATER 1 
THAN 20 PS I AND 1 

UNABLE TO DECREASE 1 
1 EO 

1 TLC 

1 LO 
I 

I 

I 

I 

I 

' A , NOT APPL !CASLE 
I 

I 

' B •  NO•GO FOR H . !  
I CONT I NUE M I S S I ON I N  EO 
I W I TH SUI TABLE 
I ALTERNATE 
I 
• c . NO-GO FOR LOI /001  
I 

' D •  ENTER NEXT BEST PTP  
I 

I E .  REDOCK 
I 

' F •  CONT I NUE M I SS I ON 
I I NH I B I T  NON•CR I T I CAL 
I BURNS IF POSS I BLE 
I 

I 

I 

I 

I 

' CONT I NUE M I S S I ON 
I 

I 

I 

I 

' ENTER  NEXT BEST P T P  
1 RCS DEORB I T 

1 NO•GO FOR LO I /00 1  

' PLAN T E l  ASAP 
1 W I TH LM DPS 

' ' DO NOT STAGE LM 
1 UNDOCKED ' DOCK ASAP 

1 AL� 

A, DUR I NG ' OTHERS 
NON•CR I T I CAL BURN 1 

B o  DUR I NG CR l l i CAL  
BURN 

I 

I 

1 RETURN TO CSM OR ATTEMPT 
1 CSM RESCUE 
' CONT I NUE M I SS I ON 
I 

l A , TERM I NATE BURN 
1 I NH I B I T  FURTHER 
1 NON-C R I T I CAL BURNS 

1 8, CONT I NUE BURN 
t I NH I B I T FURTHER 
t NON•CR I T I CAL BURNS 
I 

I 

I 

I 

M IS S I ON REV DATE SEC T ION GROUP 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 PRECLUDES �M RESCUE 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 MALF PROC--- SPS l C  
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

PAGE 
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N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 1 b  - CSM SPS 

R R U � E  COND ! T I ON/MALFUNC T ! ON 1 PHAS E  t RUL. l NG ' C U E S / NOT E S /COMMENTS 
-- ----- ----------------------------------------------------------------- --------------------------------

16-29 L E AK OR COMP L E T E  
L O S S  O F  H E L I UM 
SUPPLY P R E SSURE OR 
BOTH H EL I UM VALVES 
FA I L  CLOSE D o  

R U L E  NUMBERS 16-30 
THROUGH 16•49 A R E  
R E S ER V ED , 

M I S S I ON 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
' LAUNCH ' A •  
I I 
1 E O • s .  I I 
I I 
I I 
I I 
I I 
1 T l.C I C o  I I 
1 LO ' D • I I 
1 UNDOCKED ' E •  I I 
' A L L  ' F • 
' OTHERS I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

R EV D A T E  

I 
I 
I 
I • fl LOWDOWN O E � T A  V REMA I N I NG I FUNC l ! O N  CJF U L LAGE V OLUME A T  I F A I L UR E •  I 
I 
I 

CONT I NU E  M I S S I ON I MALF PROC--- SPS 7�6 
I 

NO-GO F OR T L I  I 
CON T I NU E  M I SS I ON I N  EO I 
I F  SUFF I C I EN T  ULLAGE I 
BLOWOOWN D E L T A  V I 
CAPAB I L I T Y E X I S T S  I 

I 
NO-GO FOR l. O I / 00 1 / P O I  I 

I 
NO-GO F Of< UNDOCK l NG I 

I 
DOCK ASAP I 

I 
CONT I NU E  M I SS I ON I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SECT I O N  GROUP PAGE 
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R I T E M 
-- - - - - -

1 6 - 5 0  

N A S A  - Ma n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 1 6 - CSM S P S  - CONCLUDED 

------- -- ------- - --------- -- --- -
I NS T RUMENTA T I ON R EQU I R E M E N T S  

- - - - - - - - - - - - - - - - ---- ---- - -------

M E AS DESCR I P T I O N  PCM ONtlOARD T RANSDU<;. � R S  

O X  T K  P R E S S  S P 0 0 0 3 P  M E T E R / C & W  COMMON 
ox S M / E N G  I N T E R F A C E  P S P 09 3 1 P  - -

FU T K  P R E S S  S P 0 0 0 6 P  M E T E R / C & W  COMMON 
FU S M I E N G  I N T E R F A C E  p S P 0 9 3 0 P  - -

S f' S  V L V  A C T  P R E SS-P R J  S P 0 6 0 0 P  M E T E R  COMMON 

S P S  V L V  A C T  P R E SS•SEC SP060 1 P  M E T E R COMMON 

S P S  FU F E E DL I N E T E M P  SP004 8 T  ME T ER COMMON 

S P S  O X  F E E D L I N E T E M P  S P 00 4 \I T  S Y S  T ES T  COMMON 

ENG CHAM B E R  P R E S S  SP0 6 6 1 P  M E T E R  COMMON 

HE TK P R E S S  S P 0 0 0 1 P  M E T ER S E P A R A T E  

F U / O X  VLV 1 POS S P 0 0 2 2 H  D I S PLAY SEPAR A T E  M 

F U / O X  V L V  2 POS S P 0 0 2 3 H  D I SPLAY S E P A R A T E  M 
F U / O X  V L V  3 POS S P 0 0 2 4H D I SPLAY SEPARATE M 

F U / O X  VLV 4 POS S P 002 5H D I SPLAY SEPARATE M 

OX T K  l Q T Y  - T O TAL AUX S P 0 6 5 5 Q  D I S P L A Y  COMMON 
ox TK 2 U T Y  S P 0 6 5 6 U  D I S PLAY COMMON 
FU T K  1 CHY  - T O T A L  A U X  SP06 5 7u D I SPLAY COMMON 

FU T K  2 Q T Y  S P 0 6 5 8 U  D I SPLAY COMMON 

M I SS I ON R E V  D A T E  SEC T I O N  GROUP 

APOLLO 1 4  F NL l l / 1 1 7 0  C SM SPS I NS T R  REQ 

C A T I:. GO R Y  M I SS I ON R U L E  
REFERENCE 

M 0 / 6  1 6-2 0 •  2 8  
HD 1 6 -2 0 t 2 9  

M 0 / 6  1 6-2 0 t  2 8  
HD 1 6 -2 0 t  2 8  

1 6-2 l t  a 
- 1  OF 2 M 0 / 6  1 6 -2 1 •  2 2  

1 6- 2 4  
- 1  OF 2 M 

M U/ 6  1 6• 2 6  

1 OF 2 M 1 6•2 9 

1 6•2 1 •  2 6  
1 OF 2 0 / 6  1 6•2 1 t  2 6  
1 OF 2 0 / 6  1 6-2 1 t  2 6  

1 6-2 1 •  2 6  
HD 1 6•1 0 t  l l t  1 3  
HD 1 6- 1 0 t  l l t  1 3  
HD 1 6- 1 0 t  l l t  1 3  

HD 1 6- 1 0 t  l l t  1 3  

PA<OE 

1 6 - 1 0  





R I T EM 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 1 7  - CSM SM-RCS 

I GENERAL. I 

17-l L.AIJNCH 

THE L.OSS OF ONE QUAD I S  NOT CAUS� FOR ABORT AND THERE ARE NO S I NGL.E FA I L.IJRcS NOR ANY REASONABL.E 
REAL. IST I C  COMB I NAT I ON OF FA I LURES WH I CH L.EAD ONL.Y TO L.OSS OF MULT I PLE QUADSo  THERE ARE t 
THEREFOR E •  NO SM-RCS F A I LURES WH I CH ARE CONS I DERED CAUSE FOR ABORT•  

11 -2 EARTH ORB I T  PHASE 

A, LOSS OF ONE QUAD t I N  I TSELF •  I S  NOT NECESSAR I LY CAUSE FOR EARLY TERM I NAT I ON OF THE 
THE GU I DEL I NE IS THAT AS L.ONG AS THE SPACECRAFT A T T I TUDE CAN BE  CONTROLLED AND THE 
BE  BURNED THE M I SSION NEED NOT BE TERMI NATED EARLY•  HOWEVER • LOSS OF ONE QUAD W I L L  
TL. I BE  I NH I B I TED AND MAY LEAD T O  EARL.Y M I SS I ON T ERMI NAT I ON S I NCE T HE CAPAB I L I T Y  TO 
SM OR HYBR I D  DEORB I T  W I LL BE AFFEC TED , 

B e  LOSS O F  T WO O R  MORE QUADS I S  CAUSE FOR ENTRY I NTO T H E  NEXT BEST P TP o  

l o  LOSS OF TWO ADJACENT QUADS W I LL DESTROY THE CAPAB I L I T Y TO PERFORM ULLAGE 
MANEUVERS AND W I LL REQU IRE DELET ION OF NON-CRI T I CAL SPS MANtUVERSo LOSS OF 
TWO ADJACENT QUADS PR[CLUDcS SM OR HYBR I D  DEO�� I T o  

2 •  LOSS OF TWO OPPOS I TE �UADS W I LL DES TROY THE CAPA B I L I TY T O  P ERFORM PREC I SE 
3-AX I S  ATT I TUDE CONTROL AND PRECLUDES SM OR HYBR I D  DEOR B I T o  

17-3 TRANSLUNAR COAST 

M I SS I ON o  
SPS CAN 
REQU I RE 
PERFORM 

LOSS OF ONE QUAD I S  NOT CAUSE FOR T LC TERM I NA T I ON OR LOI I NH I B I T •  T D+E W I L.L. CONT I NUE AS L.ONG AS 
THE SM R C S  CAN PROV I DE 3-AX I S  ATT I TUDE CONTROL. AND 3 AXIS TRANSL.AT I ON CON TROL • 

17-4 L.UNAR ORB I T  

LOSS OF ONE QUAD I S  NOT t I N  I TSEL.F t CAUSE FOR EARL.Y TERM I NAT I ON OF LUNAR ORB I T  OR L.UNAR STAY 
PHASES , UNDOCK I NG W I LL BE NO-GO BECAUSE LOSS OF ONE QUAD PRECLUO�S CSM AC T I VE DOCK I NG ,  LOSS OF 
TY/0 QUADS I S  CAUSE FOR TERMI NAl i NG LUNAR ORB I T  OR LUNAR STAY PHASES t AND IS ALSO CAUSE FOR 
PERFORMING  TEl W I TH THE L.M DPS OR RETA I N I NG THE L.M ASCENT  STAGE THROUGH TEl FOR AT T I TUDE 
CONTROL • 

RUL.E NUMBERS 17-5 THROUGH 
17�14  ARE RESERVED• 

M I SS I ON REV OATE SEC T I ON 

APOLLO 14 FNL. 1 1 1 1 170  CSM SM-RCS 

GROUP PAGE 
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R I T EM 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 1 7  • CSM SM•HCS 

1 SYSTEMS MANAGEMEN T 1 

17-15  PROPELLANT GAG I NG 

A o  P R I M E  M E T HOD--- R T C C  EQUAT I ON ( 6  PERCENT l o  

B o  BACKUP METHOD---HE L I UM PRESSUR E / T E MPERATURE ( l l  PERC E N T l ( ONBOARD l 

1 7-16  WUAD P ROPELLANT BALANCE 

PROP I SOL A T I ON VALVES W I L L NOT BE USED FOR WUAD PROPELLANT BALANC E o  PROPE LLANT BALANCE 

ACCOMPL I SH E D  B Y  S E L EC T I NG T WO-JET +X A N D  -X TRANSLA T I ONS W I T H E I T H E R  THE P I T CH O R  YAW 

B Y  CHOOS I N G S�J I TABLE J E T S  FOR A T T I TUDE C O N T ROL o P R O P E L LA N T  D I FF ER E N C t S  B E T W E E N  WUADS 

MA I N T A I NE D  W I T H I N  +1- 5 0  P OU N D S o  

1 7- 1 7  S E CONDAR Y PHOPE LLANT F U E L  P R ESSURE VALVE 

W I L L 
UUAD 

W I LL 

BE 

AND 

BE 

THE RCS S E CONDARY FUEL PRESSUR I ZA T I ON VALVE W I L L B E  O P E N E D  FULLUW I N G  T D  + E UH WHEN THE P N I MA R Y  
F U E L  M A N I F OLD P R ESSURE RE ACHES 150 P S I A  O R  R T C C  SHOWS 119 L B S  W I L L  B E  R EACHED D UR I NG A 

TRANSL A T I ON MANEUVE R t  WH I CHEVER COMES F I RS T o  

RULE NUMBERS 1 7-18  THROUGH 

1 7-19 ARE R ES E R V ED . 

M I SS I ON R EV D A T E  S EC: T l ON 

APOLLO 14 F NL 1 1 / 1 / 70  CSM SM-RCS 
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N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 1 7  - CSM SM-RCS 

R RU�E COND I T I ON / MA�FUNC T I ON 1  PHAS E  ' RU� I NG 1 CUES /NOT�S /COMMENTS 

1 7 - 2 0  S US T A I NE D  �EAK I N  
HEL I UM TANK 

1 S P E C I F I C  M I SS I ON RU�ES 1 

I 
I 
I 
I 

I 
' o MALF PROC--- RCS 2 
I 
I 

Ao ONE OR MORE QUAOS 1 �AUNCH 1 A o  CONT I N U E  M I S S I ON 1 • QUAD W I �L R E MA I N  USAB�E UNT I �  HE 
1 MAN I F O� O  PRESSURE R E ACH ES 7 �  P S I  

B o  O N E  Q U A D  l A � �  
OTHER QUADS 
NORMA� ) 

Co MOR E THAN ON� 
QUAD 

M I SS I ON 

1 EO 
I 

1 B o l o  NO-GO FOR T � l  
I 

I I 
' T � c  1 2 o  CON T I NUE M I SS I ON 

I I 
1 LO I 
I I 
I I 
1 UNOOCK E D  I 
I I 
' DESCE N T /  I 
1 LUNAR I 
' S T A Y  I 
I I 

3 o  NO GO FOR D O l  OR 
UNDOCK l NG 

4 o  DOCK A SAP 

So CON T I NUE M I S S I ON 

1 EO 
I 

' C • l o  CON T I NUE M I SS I ON 

I 
I 
I 
' T LC 

t EN T E R  PR I OR TO LOSS 
' Of HYB R I D  DEORB I T  
I CAPAB I L I T Y  
I 
1 2 o 1 A l  NO GO FOR LOI 

( 8 )  CONT I NUE M I SS I ON 1 
IF SUFF I C I ENT ' 
SLOWDOWN CAPA B I L I T Y ' 
E X I ST S  t 

' DESCENT ' 3 o  CON T I NUE M I SS I ON 
I I 
' AL L  1 4 o  TERM I NA T E  PHASE AND 1 C o 4 o ( A l  IN �UNAR ORB I T o  DO OPS T E l o 
' OTHERS 1 E N T E R  NEX T B E S T  P T P  

R EV DATE SECT ION GROUP 

t I B I  R t T A I N  LM ASCENT STAGE TH�U 
1 TEl D EP E ND I NG UPON � M  RCS P ROP tLLANT 
' REMA ! N! NC> o  

PAGE 
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N A S A  - Ma n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S EC T I ON 1 7  • CSM SM•RCS 

R RULE CONO I T I O N / MALFUNC T I ON 1  PHASE 1 RUL I NG 1 C U E S / NO T � S /COMM t N T S  

1 7 • 2 1  SUST A I N ED L E A K  

B E LOW HE I SOLA T I ON 

V A L V E  ! COULD BE 

H E L I UM OR F U E L  OR 
OX I D I ZE R  I 

A o  ONE OR MORE 

l.lUADS 

Bo ONE QU A D  I A LL 

OTHER QUADS 

NORMAL ) 

C o  MORE THAN ONE 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I , MALF PROC·-- RCS 1 C  
I 
I 
I 

I 
' 

' LAUNCH 

I 
I 
I 
I 
I 
I 
I 
I 
I 

1 , UUAD W I L L R E MA I N  USABLE UNT I L  H E  

1 MAN I FOLD PRES SURE REACHES 75 P S I •  

I 
I 
' EO 

I 
1 T L C  

I 
I 
I 
1 LO 
I 
I 

1 A o  CONT I NU E  M I SS I ON 
I 
I 
' B o l o  NO-GO FOR T L I  
I 
I 
1 2 o 1 A l  NO GO FOR LOI 

I 
I B l  E N T ER N E X T  B E S T  P T P ' 

I F  LM NOT AVA I LAB L E ' 

t 3 o  NO GO FOR D O l  O R  
t UNOOC K l Nu 
I 

' UNDOC K E. D  I 4 o  DOCK ASAP 

' D ESCENT 1 5 ,  CON T I NU E  M I S S I ON 
I I 
' LUNAR 1 u ,  CONT I NU E  M I SS I ON 

1 S T A Y  1 
I I 
' D E SC E N T  1 C • l •  CON T I NUE M I SS I ON 

1 ALL 

' OTHER 

' 2 o  T E R M I NA T E  PHASE AND 1 C o 2 o ( A l  I N  LUNAR ORB I T  DO D P S  T E i o  

I 
I 
I 
I 
I 
' 

1 E N T E R  N E X T  B E S T  P T P o  1 

I 
I 
I 
I 
I 
I 

t 1 8 1  K E T A I N  LM ASCtNT 
1 T E l DE P E ND I N G UPON L M  
1 P RO P E L L A N T  R E M A I N I NG ,  

I 
I 
I 

S TAGE 

APS/ 

FOR 

Res 

1 7 · 2 2  PACKAGE T E MP LESS 1 LAUNCH ' NO T  A PP L I C A B L E  
I 

' o MALF PROC·-- RCS l A  I THAN 55 D E G  F o  AND ' 

U N AB L E  TO I NC R E A S E  1 I I 

A o  ONE QUAD ( A L L  

OTHER QUADS 
NORMAL I 

B o  MORE THAN ONE 
QUAD 

M I S S I ON 

1 Eo 
I 
I 
' T LC 

1 LO 
I 
I 

I 
1 A o £ o  NO•GO FOR T L I  

I 
1 2 o 1 A l  CONT I NUE M I SS I ON I 
' 3 o  NO GO FOR D O l  OR 
t UNDOC K I NG 

I 
I 
I 
I 
I 
I 
I 
I 
I 

1 UNDOC K E D  1 4 o  DOCK ASAP I 
I 

' DE S C E N T  1 5 o  CON T I NUE M I SS I ON 1 

' LUNAR 
1 ST A Y  

' 6 o  CON T I NUE M I SS I ON 
I 
I 

' DE SC E N T  ' B o l o  CON T I NUE M I SS I O N  I I 
I 
' ALL 

' OT HE R  

I I 
1 2 •  T E R M I NA T E  PHASE AND 1 B o 2 o ( A l  I N  LUNAR ORB I T  DO CPS T E l  
1 E N T E R  N E X T  B E S T  P T P o  1 

1 ( B l  R E T A I N  LM ASCENT S TAGE FOR 
1 T E l  DEPEND I NG UPON L M  A P S /  RCS 
t P R O P E LLAN T ,  I 

REV DATE SEC T I O N  IOROUP PAIOE 

APOLLO 14 FNL 1 1 /1/70  C SM SM•RCS SPE C I F 1 C  



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S EC T I ON 1 7 - CSM SM-RCS 

R RU�E COND I T I ON /MA�FUNC T I ON 1 PHASE ' RU� I NG 

1 7- 2 3  �OSS OF. I ND I V I DUAL ' LAUNCH 
T HRUSTERS o 
OR THRU S T E R  o 

COMB I N A T I ONS AS A ' 
RESULT OF CLOGG I N G •  1 
F R E E Z I NG o  BURNOUT o ' 
OR CONTROL S Y S T E M  ' 
MALFUNCT I O N  1 

A ,  �OSS OF ANY RO�L 1 LO 
T HR U S T E R  1 

1 NO T  APP L I C A B L E  
I 
' 
' 
' 
' 
' 
I 
I 
' A • 1 •  NO-GO FOR UNDOCK I NG 
I 

1 UNDOC KED 1 2 ,  DOCK ASAP 
' ' 
' A � �  
' OTHERS 

Bo LOSS O F  FOLLOW I NG 1 EO 
THRUST E R  o 
COMB I N A T I ONS--- 1 

' 
TWO P I T CH OR TWO ' 
YAW o 1 

ONE P I T CH AND 1 
ONE YAW o 1 

P I TC H  AND TWO 
ROLL IN SAME 
D l R EC T l ON o  

1 T LC 

' 3 ,  CON T I NUE M I SS I ON 
' 
I 
' B • 1 •  CON T I NUE A L T E R NA T E  
' EO M I SS I ON 
' 
I 
I I F  BOTH SPS A N D  SM 
1 RCS D EORB I T  
' CAPAB I L I T Y  AND A L L  
' AX I S  A T T I TUDE 
' CONTROL AVA I LABLE 

' 2o NO-GO FOR L O t  

1 3 ,  P L A N  T E l  F O R  N E X T  
' OPPOR TUN I T Y 

ONE YAW AND T W O  
R O � L  I N  SAME 

1 T L C  1 
I UNDOCKED I 4 ,  DOCK ASAP 

' DESCENT 1 5o CON T I NUE M I SS I ON 
' ' 
I I 

THREE ROL� I N  
SAME D I REC T I O N  

1 LUNAR 
' S T AY 

1 o ,  E N T E R  NEX T B E S T  P T P  
I 

c ,  �oss OF +X 
THRUS T E RS ON 

I 
' 
' A L L  

ADJAC E N T  QUA D S .  1 
I 
' 
I 
I 

RULE 1 7-24 T H ROUGH 1 
1 7 -49 ARE RESERVED • 1 

' 
I 
' C •  I NH I B I T  NON-C R I T I CA L  
1 SPS BURNS 
I 
' 
' 
I 
' 
' 
' 

M I S S I ON R E V  D A T E  SEC T I ON GROUP 

' C U E S / NO T E S /COMMENTS 

' 
' 
1 CONTROL S Y S T E M  MALFUNCT I ON W l L� 
I C AUS E �OSS OF AUTO C O I � S  OF THRUS T E R  
' A L THOUGH D I R E C T  CO I LS A R E  S T I �� 
' AVA I LA B L E .  

' 
I 
' 
I 
' 
' 
I 
I 
' 
' 
I 
I 
I 
I 
I 
I 
' 
I 
I 
' 
I 
I 
I 
' 
' 
I 
' 
' 
' B . � ,  R E T A I N  LM ASCENT S T A G E  FOR T E l  
' I F  LOSS O F  A � �  THRUSTERS I N  ONE 
1 D I R EC T I ON IN SAM� AX I S  

I 
I 
I 
' C o  R E F  SPS RULE lo-2 7 o  LACK O F  
1 ULLAGE CAPAB I L I T Y 
I 
I 
I 
I 
I 
' 
I 

PA"E 

APO�LO 14 F NL 1 1 / l  /70 CSM SM-RCS SPEC I F  l C  
17-� 



R I T EM 
-- ---- -

1 7 • 5 0  M E AS DESCR I P T I ON 

SM HE TK A PRESS 
Q T Y  SM•RCS PROP SYS A 

SM HE TK B PRESS 
Q T Y  SM-RCS PROP SYS B 

SM HE TK C PRESS 
QTY SM-RC:S PROP SYS c 

SM HE TK D P RESS 
QTY SM•RCS PROP SYS D 

SM ENG PKG A TEMP 
SM E N G  PKG B TEMP 
SM ENG PKG c T EM P  
S M  ENG PKG D TEMP 

SM H E  TK A T E MP 
SM HE TK B T EMP 
SM HE TK c T EMP 
SM HE TK D T EM P  

S M  H E  MAN A PRESS 
SM HE MAN B PRESS 
SM H E MAN c PRESS 
SM HE MAN D PRESS 

SM FU MAN A PRESS 
SM F U  MAN B PRESS 
SM F U  MAN c PRESS 
SM FU MAN D PRESS 

SM ox MAN A PRESS 
SM OX MAN B PRESS 
SM OX MAN c PRESS 
SM OX MAN 0 PRESS 

M I SS I ON 

APOLLO 1 4  

N A S A  - M a n n e d  S p a c e c r a ft  C e n t e r  

M I S S I O N  R U L E S  

S E C T I ON 1 7 - C S M  SM-RCS - CONC�UD�U 

--------------------------------
I I NSTRUMENTA T I ON REQU I R EMENTS I 

------- ---- - -- - - -- - - - --- - - - - -- - -

PCM ON BOARD TRANSD UCERS 

SR 5 0 0 1 P  M E: T  E R  COMMON 
S R 5 0 2 5 Q  M E T ER COMMON 

SR5002P M E T ER COMMON 
S R 5 0 2 bQ M E T ER COMMON 

SR5003P M E T E R  COMMON 
S R 5 0 2 7 Q  M E T E R  COMMON 

S R 5 004P M E T E R  COMMON 
S R 5 0 2 8 Q  M E T ER cOMMON 

S R 5 0b 5T M E T t.R /C&W COMMON 
S R 5 0 b b T  M E T ER/C&W COMMON 
SR50b7T M E T ER /C&W COMMON 
S R 50b8T I�E T E R /C&W COMMON 

S R 5 0 1 3 T  ME T E R  COMMON 
S R 5 0 1 4T M E T E R  COMMON 
S R 5 0 1 5 T  M E T E R  COMMON 
S R 5 0 H >  T M E T ER COMMON 

S R 5 7 2 9P ----- ------

S R 5 7 7 bP ----- ---- --
S R 5 8 1 7 P  ----- ------
S R 5 6 3 0P ----- ---- - -

S R 5 7 3 7P M E T ER/C&W COMMON 
S R 5 784P M E T ER/C&W COMMON 
S R 5 6 2 2 P M E T E R / C & W  COMMON 
S R 5 8 2 3 P  M E T ER I C &W COMMON 

S R 5 7 3 3 P  ----- ------
S R 5 7 8 0P ----- ------
S R 5 8 2 0 P  ----- ---- - -

S R 5 6 2 1 P  ----- ---- --

REI/ DATE SEC T I ON GROUP 

FNL. 1 1 / 1 / 7 0  CSM SM-RCS I NS T R  R E <.l  

C A T E GORY M I SS I ON RU�E 
R E F E R E N C E  

l 7 - 2 :J o  2 1  
-l OF 2 M 1 7 - 2 0 •  2 1  

1 7 - 2 0 • 2 1  
- 1  OF 2 M 1 7 - 2 0 •  2 1  

1 7 - 2 0 •  2 1  
- 1  O F  2 M 1 7 -20 o 2 1  

1 7- 2 0 t  2 1  
- 1  OF 2 M 1 7 - 2 0 •  2 1  

H O  l 7-l.2 
HD 1 7- 2 2  
H D  1 7 - 2 2  
H D  1 7 - 2 2  

HO 1 7 - 2 0 •  d 
HD 1 7 -20 • 2 1  
HLl 1 7 -<. 0 t  <. 1  
HD 1 7 - 2 CJ t  2 1  

HD 1 7- 2 0 t  2 1  
HD 1 7 - 2 U o 2 1  
HD 1 7- 2 0 •  2 1  
H D  1 7- 2 0 •  2 1  

HD 1 7 - 1 2 •  2 1  
HD 1 7 - 1 2 •  2 1  
HD 1 7 - 1 <- •  2 1  
HO 1 7- 1 2 •  2 1  

HD 1 7 - 2 1  
HO 1 7- <. 1  
H D  1 7 ;_ 2 1  
HD 1 7 - 2 1  

PA�;iE 

1 7-6 



I 



R I T EM 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 1 8  - CSM CM-RCS 

0 GENERAL 0 

1 8 - l  LAUNCH 

A o  A SUS TA I NED LEAK I N  O R  THE LOSS O F  HEL I UM SUPPLY PRESSURE O R  HEL I UM MAN I FOLD PRESSURE I N  
ONE CM RCS R I NG I S  NOT CAUSE FOR ABORT S I NCE  T H E  REM� I N I NG R I NG I S  CAPABLE O F  ABORT OR 
ENTRY A T T I TUDE CONTROL o T H I S  FA I LURE W I L L  REQU I RE ENTRY  I NTO P T P  6-4 S I NCE SYS TEMS ARE NO 
LONGER REDUNDANT .  

B •  A SUSTAI NED LEAK I N  O R  THE LOSS O F  H EL I UM SUPPLY PRESSURE OR H E L I UM MAN I FOLD PRESSURE I N  
BOTH CM RCS R I NGS P R I OR T O  TOWER JE T T I SON I S  JUST I F I CAT I ON F OR A MODE I ABORT • AFTER TOWER 
JETT I SON o I T  IS NOT CAUSE FOR ABORT S I NCE THE AB I L I TY TO P ERFORM A SAFE ENTRY INTO  T HE 
ATLAN T I C  AT THE END OF THE F I RS T  REV ST I LL E X I STS bY U S I NG THE CONT I NGENCY SM RCS SP I N  UP 
PR iOR  TO CM/SM SEP o TH I S METHOD OF ENTRY I S  CONS I DERED OPERAT I ONALLY PREFERABLE TO  
P ERFORM I NG AN ABORT AND  PRESENTS LESS  POTEN T I AL HAZARD T O  CREW  RECOV ERY• FURTHERMORE t CM 
RCS CONTROL IS �EQU I RED FOR ABORT S I N  THE  MODE I I  AND MODE I l l  REGI ONS • AND TO  ABORT THE 
LAUNCH IN THESE REGI ONS FO� LOSS OF CM  RCS CAPAB I L I TY WOULD PUT THE  SPACECRAF T AND CREW 
I NTO  AN UNSAFE ENV I RONMENT •  

1 8 - 2  LUNAR ORB I T •  LUNAR STAY PHASES 

A• LUNAR ORB I T  ACT I V I T I E S  W I LL B E  T ERMI NATED FOR LOSS OR I MPEND I NG LOSS OF ONE CM RCS SYSTEM•  

B •  THESE PHASES W I LL BE CON T I NUED I F  THE CM-RCS I S  ARMED • 

c ,  LOSS O F  ONE SYSTEM I S  CAUSE FOR ENTRY  I N TO T H E  NEXT B E S T  P T P ,  

1 8 - 3  LM DESCENT PHASE 

THERE ARE N O  CSM RCS FA I LURES THAT ARE C A U S E  FOR T ERM I NA T I NG T H E  DESCENT PHASE ,  

18-4 ALL OTHER PHASES 

A •  SUSTA I NED LEAK I N  O R  LOSS OF  H E L I UM SUPPLY P RESSURE OR HEL I UM MAN I FOLD PRESSURE ( COULD B E  
E I T H E R  F U E L  O R  O X I D I Z E R ! I N  ONE C M  RCS R I NG D E L E TES T HE  REDUNDANCY O F  T H E  E N T R Y  A T T I TUDE 
CONTROL SYSTEM AND R E DUCES T H E  DELTA V AVA I LABLE FOR HYBR I D  DEORB I T o  LOSS OF H EL I UM SUPPLY 
P R E SSURE O R  HEL I UM MAN I FOLD P RESSURE IN B O T H  CM RCS R I NGS D � L E T E S  A L L  ENTRY AT T I TUDE 
CONTROL CAPAB I L I TY REQU I R I NG CONT I NGENCY SM RCS SP I N  UP PR I OR TO CM/SM SEP• T H E  LOSS OF ONE 
OR BOTH CM RCS R I NGS I S  CAUSE FOR T E R M I NAT I NG THE PHASE AND M I SS I ON BY E N T R Y  I NT O  T H E  N E X T  
BEST PTP ,  

B o  ARM I NG O F  T H E  eM R C S  R I NGS o WHETHER T H E  PROPELLANT I SOLAT I ON VALVES A R E  OPE NED O R  C L OSED • 
I S  CAUSE FOR TERM I NA T I NG THE PHASE AND M I SS I ON I N TO  THE N E X T  BEST P T P •  

C o  LOSS O F  BOTH R I NGS I S  CAUSE FOR RET A I N I NG T HE L M  ASCENT STAGE, 

RULE NUMB E RS 1 8 -5 THROUGH 
1 8 -9 ARE RESERVED• 

M I S S I ON R EV DATE S EC T I O N  

APOLLO 1 4  FNL 1 1 /1 /70 C S M  CM-RCS 

GROUP 

GENERAL 

P A G E  



R I T E� 
__ , ____ I 

N A S A  - M a n n e d S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S EC T I ON 1 8  - CSM CM-RCS 

1 S Y S T E M S  MANAGEMENT 1 

1 8 - 1 C  T H R U S T E R  T EMP CONTRO� 

CM RCS T H R U S T E R S  MAY BE H E A T ED PR I OR TO E N T R Y  FOR 20 M I NU T E S  OR UNT I �  T H E  � OW E S T  I N D I C A T ED 
TEMPERATU R E  I S  28 D E G o  F o t W H I C H E V E R  COMES F I R S T o  I F  T H R U S T E R ( S l  H E A T E R  F U NCT I ON FA I L S t  CM RCS 
IS S T I L L CONS I DERED OPERA T I ONA� PEND I NG R E SULT S OF CM RCS CHECKOUT P R I OR TO ENT R Y o  

M A � F  PROC R C S  5 o  

1 8- 1 1  H E L I UM I N T ERCONN ECT 

AS A LAST RESOR T t  IF THE H E � I UM IN ONE R I NG IS D E P L E T E D  D U E  T O  A L EAK AND T H E  PROPELLANT I S  
D E P � E T ED I N  T H E  OTHER R I N G o  T H E  S Y S T EM S  MA Y B E  I N T ERCON N E C T E D  I F  T H E  REMA I N I NG PROPELLANT I S  
R EQU I R ED FOR CONTROL . ONCE I N T ERCONNEC T E D •  T H E  R I NGS CANNOT B E  I SO L A T E D •  MA�F PROC RCS 4 •  

R U � E  NUMBERS 1 8 - 1 2  THROUGH 
1 8 - 1 9  ARE R E S E R V ED • 

M I SS I ON REV D A T E  S EC T I ON 

APO�LO 1 4  FNL 1 1 / 1 / 7 0  CSM CM-RCS 

GROUP PAGE 

MANAGE M E N T  
111-2 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

R RULE COND I T I ON / MALFUNC T I ON ' PHASE 1 RUL I NG 1 CUES / NO T E S / COMMENTS 
-- - - - - - -------------------------------------------------------------------------------------------------

18-20  SUSTA I N ED LEAK I N  1 
OR COMPL E T E  LOSS OF ' 
OF H E L I UM SUPPLY ' 
PRES SURE I 

A o  ONE R I N G 
I 

1 LAUNCH 

' SPEC I F I C  M I SS I ON RULES ' 

I I 

' A • l •  CON T I NU E  M I SS I ON AND 1 

1 E N T E R  P T P  6 - 4  ' 

' D E SCENT 1 2 .  CON T I NU E  M I SS I ON 1 

1 A L L  
' OTHERS 

' 3 0  T E R M I N A T E  P H A S E  AND 
1 E N T E R  N E X T  BEST P T P  

' A e 3 e  NORMAL E NT RY 

Be BOTH R I NGS 1 LAUNCH 

I 

I 

I 

I 

I 

' D ESCENT 

I 

I I 

1 B o l o  CON T I NU E  M I SS I ON AND 1 
1 EN T E R  PTP 2- 1 .  1 
1 UNL ESS P R I O R  TO 1 
' TOW E R  JE T T I SO N .  I F  1 

' PR I OR TO T OW E R  ' 
1 J E T T I SON • ABORT 1 
I 

I 2 o  
I 

I 

CON T I NUE M I SS I ON 
I 

I 

I 

I 

1 AL L  
' OTHERS 
I 

I 

I 

I 

3 .  TERM I N A T E  PHASE 
E N T E R  NEXT BES T 

AND 
P T P  

1 B o 3 o  CON T I NG E N C Y  SM R C S  S P I NUP PR I OR 
1 TO CM/SM S E P  FOR DEORB I T  AND T B D  FOR 
1 LUNAR R E TURN E N T R Y •  

I 

I 

I 

I 

I 

18-2 1 SUST A I N ED LEAK I N  OR ' 
COMP L E T E  LOSS OF ' 
HE L I UM MAN I FOLD ' 
PRESSURE ! COULD ' 
BE E I T HER FUEL OR ' 
OX I D I Z ER ) o 

Ao ONE R I NG 

B e  B O T H  R I NGS 

1 LAUNCH 
I 

I 

' DESCENT 

1 AL L.  
1 0T HE R S  

1 LAUNCH 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I A • l .  CON T I NUE M I SS I ON AND I 

I E N T E R  P T P  &-4 I 

I I 

I 2 .  CON T I NUE M I SS I ON I 

I I 

I 3 .  T E RM I NA T E  PHASE AND I 

I E N T E R  N E X T  BEST P T P  I 

I I 

1 B e l o  CON T I NU E  M I SS I ON AND ' 
1 E N T E R  P T P  2-1 1 
1 UNLESS P R iOR TO 1 
1 TOWER J E T T I SO N •  I F  1 
' PR I OR TO TOWER ' 
I J E T T I SO N •  ABORT. I 

' D E SC E N T  1 2 e  CON T I NU E  M I SS I ON I 

I 

I 

I I 

I I 

' A L L  1 3 o  T ERM I NA T E  PHASE AND 
' OT HE R S  1 E N T E R  N E X T  B E S T  P T P  
I I 

1 B e 3  CON T I NGENCY SM RCS S P I NUP PR I OR 
1 TO C M / SM S E P  FOR DEORB I T  AND T B D  FOR 
1 LUNAR R E T URN E NT RY •  

.C:.r:f'T rt\1\J 

APOLLO 1 4  F N L  l l / l / 7 0  C S M  CM-RCS 

I 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S EC T ION 1 8  • CSM CM-RCS 

R RU�E COND ! T l ON /MA�FUNC T I ON 1  PHASE 1 RU� I NG ' C U E S / N O T E S / COMMEN T S  

-- ----- -------------------------------------------------------------------------------------------------

1 8 • 2 2  CM RCS IS ARMED FOR 
ANY REASON 

RU�E NUMBERS 1 8 • 2 3  

THROUGH 1 8 •49 A R E  
RESERVED• 

M ISS ION 

I I 
I I 
· �o /  ' CON T I NUE M I SS I ON 
' DESCE N T /  I 
1 L.UNAR I 
' ST AY I 
I I 
' A�L. ' T E R M I NA T E  PHASE 
' OT HE R S  ' EN T ER N E X T  B E S T  
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

REV DATE SECT ION 

APO�LO 14 FNL l l / l / 7 0  CSM CM•RCS 

I 
I 
I 
I 
I 
I 
I 

AND I 
P T P  I 

I 
I 
I 
I 
I 
I 
I 
I 

GROUP PAGE 

SPEC I F I C 



R I T EM 
-- -----

1 8 - 5 0  

� 

MEAS DESCR I P T I O N  

CM HE TK A PRESS 
CM HE T K  B PRESS 
CM T K  A T E MP 
CM TK B T E MP 
CM H E  MNF L D  A PR ESS 
CM H E  M N F L D  B PRESS 

M I SS I ON 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 1 8  - CSM CM-RCS - CONCLUDED 

--------------------------------
• I NS T RUMENT A T I ON REUU I REMENTS I 

--------------------------------

PCM ONBOARD TRANSDUCERS CAT EGORY 

CROOO l P  M E T E R  COMMON M 
CR0002P M E T E R  COMMON M 

C R 0 0 0 3 P  METER COMMON HD 
CROOO'+P M E T E R  COMMON HD 
C R 0 0 3 !; P  M ETER /C&W S E PA R A T E  M 
CR0036P M E T E R /C&W SE PARA T E  M 

REV D A T E  SEC T ION GROUP PAGE 

APOLLO l"o FNL U / 1 / 7 0  CSM CM-RCS ! NSTR REQ 
18-!> 

M I SS I ON RULE 
R E F E R EN C E  

1 6 -2 0  
1 8 - 2 0  
1 6 - 2 0  
1 6 - 2 0  
1 8 - 2 1  
1 8-2 1 



1,. '""'' "' I 



R I T E M  

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 1 9  - E M U / EVA -

t GEN ERAL t 

1 9 • 1  TO I N I T I A T E  AND CON T I NU E  T H E  FOLLOW I NG M I SS I ON PHASE S •  T H E  E X T RAVEH I CULAR MOB I L I T Y UN I T  I EMU l 
MUST PROV I D� T H E  FOLLOW I NG M I N I MUM CAPA B I L I T I ES••• 

A e  DOCKED ! T UNNEL HARDW A R E  I NSTALL ED l /U NDOCKE D /RNDZ 

ANY COMB I N A T I ON OF T W O  OPS AND/OR PLSS U N I T S  W I T H S UF F I C I E NT 02 CONSUMAB L E S  TO 
SUPPOR T A 3 0  M I NU T E  CON T I NGENCY EVT I CEV T l  

B e  EVA 
( 

1 e  CR I T I CA L  I NS T RUMENT A T I ON 

2 e  THERMAL CON T ROL 

3 e  EMU PR ESSURE I N T EGR I T Y 

4 e  PR I MARY OXYGEN SUBSYS T E M  

5 e  P L S S  FAN 

� .  PLSS POWER SUPPLY 

7 e  OPS 0 2  P RESSURE REGULAT I ON 

8 e  CON TAM I NA T I ON CONTROL 

9 •  SUF F I C I EN T  PLSS CONSUMA B L ES T O  SUPPORT CHECKOU T •  PLANNED E V A  A N D  A 3 0  M I NU T E  
POS T•EVA R E S E RVE • 

1 0 •  SUF F I C I ENT OPS CONSUMABLES TO SUPPORT 30 M I NU T E  PURGE OPERAT I ONS AT H I GH 
PURGE FLOWe 

1 1 e  BSLSS I F  TRAVERSE D I STANCE I S  G R E A T E R  THAN � KM FROM L M e  

M I SS I ON REV D A T E  S E C T  I O N  

APOLLO 14 F N L  1 1 / 1 / 7 0 EMu / EVA 

GROUP 

G EN E R A L  

P A G E  

1 9 - 1  



R I T EM 
-- · -----

NASA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

S EC T I ON 1 9  - E MU / EVA -

1 9 - 2  D EF I N I T I ONS 

LOSS OF EMU PRESSURE I N T E GR I T Y  

1 o  UNAB�E T O  M E E T  O o 3  PS I / M I N  PRESSURE D E CAY CR I T E R I A  D UR I NG EMU P R E SS U R E  I NT EGRI T Y  
CHECKo 

2 •  EMU R EGULATED PRESSURE L E S S  THAN 3 o 7 5 PS I D  l TM )  AND DECREAS I N G  ON LUNAR S U R F A C E  
WH I CH R E P R E S E N T S  A N  02 USAGE R A T E  GREA T E R  T H A N  O o 7  L�S /HR 

�OSS OF P R I MARY OXYGEN SUBSYSTEM ! POS I 

1 o  SOURCE P RE SS U R E  L E S S  THAN 1 3 5  P S I A  OR 5 P E R C E N T  ! I ND I CA T OR ) 

2 o  UNAB�E T O  SUPP�Y OX YGEN T O  OXYGEN V E N T I LAT I ON LOOP ( OV� ) 

3 o  I MPROPER P � S S  P R E S SU R E  REGU�A T I ON ! LE S S  THAN 3 o 7 5  OR GREA T E R  THAN 4 o 0 5  P S I D )  

�OSS O F  PLSS POWER SUPPLY 

l o  PLSS B A T T ER Y  VOLT AG E  L E S S  THAN l b o O  VDC AND D E C R EA S I NG 

2 .  P LSS B A T T E R Y  CURRENT DRA I N  GREA T E R  THAN 3 o 0  AMPS A ND I NCREAS I NG ! DO E S  NOT I NCLUDE 
CHECKOU T ) 

�OSS OF THE RMAL CONTROL 

l o  LOSS O F  LCG / L T L  C I RCULAT I ON 

2 o  �CG H 2 0  I N L E T  TEMPERATURE AND SUB L I MA T OR 0 2  OU T L E T  T EMPE R A T U R E  O F  5 0  DEG F AND 
I NCREAS I NG AND �CG H20 D E L T A  T �ESS THAN 5 DEG F AND DECR�AS I NG W I TH D I VER T ER 
VA �VE I N  1 1 MAX 1 1 POS I T I ON ! TH I S  CONST I TU T E S  A FA I L ED SUB� I M A TOR I 

3 o  D E P L E T E D  F E EDWATER RESERVO I R  O R  I N AB I � I T Y T O  SUPPLY H20 T O  SUB L I MATOR 

EMERGENCY R E TURN CAPAB I L I T Y 

1 o  THE OPS H I GH PURGE FLOW ( 8  LBS/ HRS I RE TURN T RAVERSE CAPA B I L I T Y O F  1 K M  R EP R E S E N T S  
A 3 F T / S EC T RAVERSE RATE 3 0 0  B TI}S CREWMAN H E A T  S TORAGE • A N D  U M I N U T E S  F O R  
T E RM I N A T I O N  AND I NG R E S S o  

2 •  T H E  OP S L O W  P U R G E  F L OW ( 4  �BS/HR I / BSLSS R E TURN TRAVERSE CAPAB I L I T Y  OF � K M  
R EP R E S E N T S  A 3 F T I S E C  T RAVERSE R A T E t  5 M I N  F O R  B S L S S  ACT I VA T I ON / DEAC T I VAT I ON t AND 
13 MIN FOR T E RM I NA T I ON AND I NGR E S S ,

. 

M I SS I O N  R E V  D A T E  S EC T I ON GROUP PAGE 

APOLLO 14 F NL 1 1 / 1 / 7 0  EMU / EVA GENERAL 



R I T EM 

NASA - Manned Spacec raft Center 

M I S S I O N  R U L E S  

SEC T I ON 1 9  - E MU / EVA -

19-3 C R EWMAN MAY ELECT TO A T T E M P T  A W E T  SUB� I MA T OR R ESTART IF B R EAKTHROUGH OCCURS• 

19-4 OPS PURGE CAPAB I L I T Y IS R E QU I RE D  FOR EVA o 

VACUUM T R ANS F E R S  W l �� ONLY BE USED I N  SUPPORT OF I l l  CONT I NGENCY l N T RAV E H l CULAR 
E X TRAVEHI CU�AR TRANSFERS I C I V T  OR C EVT I B ET WE E N  S / C t AND 1 2 1  A �M CAB I N  R E PRESS FAI LUR E .  

O R  

19-6 A N  E M U / �M ECS H Y BR I D  � ! FE SUPPORT AND COMM CONF I G U RA T I ON I S  ACCEPTAB�E I F  W I T H I N  S Y S T EMS 
CAPAB I L I T I ES AND IF R EQU I R E D  TO PR ECLUDE T I M E L ! N E I MPAC T ,  

1 9- 7  CONS I DE R I NG 3 0 0  B T U ' S  AS T H E  MAX I MUM A C C E PTAB�E CREWMAN H E A T  STORAG E t T H E  BSLSS I S  R E QU I RE D  A S  
THE EMERGENC""'Y"SYSTEM F O R  TRAVERSE I N  E X C ES S  OF ..l.. K M  F ROM T H E  LMo 

RU�ES 1 9 - 8  T H RU 1 9 -9 ARE R ES E RVED o 

I MANAGEMENT I 

19- 1 0  THE P�SS B A T T E R Y  IS CONS I DE R ED TO HAVE A CAPAC I T Y  OF � AMP-H R S o  

19- 1 1  THE P L S S  P R I MARY O X YG E N  SUBSYST EM I POS I M U S T  CONTA I N  T H E  M I N I MUM LOADED P R E SSURE OF 1 0 2 5  PS I A  T U  
SAT I S FY T H E  F I RS T  PLANNED E V A o  T H E  SECOND E V A  PROF I �E W I L L BE B A S E D  UPON T H E  02 R E CHARGE F ROM 
THE L M o  

1 9 - 1 2  T H E  P � SS F EEDWATER R E S E RVO I R  I S  CONS I DE R ED T O  HAVE A NOM I NA L  �OAD l NG O F  8 o 5  L B S o  UNLESS 
OTHERW I S E  I ND I C A T E D  B Y  T E L E M E T R Y o  SUBS EQUENT PLSS RECHARGES W I L L B E  CONS I DE R E D  TO PROV I D E  8 o 5  
� B S ,  

1 9- 1 3  THE CONTAM I NANT CONTRO� ASSEMB�Y I S  CONS I D E R E D  T O  HAVE A 7 8 0 0  B T U  TOTAL M E TABOL I C  CAPAB I L I T Y AT 
ME TABOL I C  RATES OF 1 2 0 0  BTU/HR OR LESSo 

19-14 SUFF I C I E N T  P�SS AND/OR OPS CONSUMABLES W I � L B E  R E T A I NED AT LM L I F TOFF T O  SUPPOR T A 30 M I N U T E  
C E V A o  

1 9 - 1 5  W H E N  T H E  T RAVERSE D I STANCE I S  I N  E X C E S S  OF l K M  SUFF I C I EN T  F E E D W A T E R  W I L �  B E  R E T A I N E D  W I TH I N  
EACH PLSS DUR I NG THE EVA T O  PROV I D E BSLSS WALKBACK CAPAB I L I T Y o  

1 9 - 1 6  FOR I N T ERM I T T ENT PURG I N G  FOR V I SOR D E F O GG I NG t  D E CONTAM I NA T I ON •  O R  ADD I T I ON A L  COO � I N G t  THE 
PR I MARY 02 SHUTOFF VALVE SHOULD B E  TURNED OFF FOLLOW I NG OPS ACT I VA T I ON BUT PR I OR T O  PURG I N G o  

RU�ES 1 9 • 1 7  THROUGH 
19-1 9 ARE RESERVED • 

M I SS I ON REV D A T E  SEC T I O N  

APOLLO 1 4  F N L  1 1 / l / 7 0  EMU / E V A  

GROUP 

GENERAL 
MANAGEM E N T  

PAGE 



N A S A  - M a n n e d  S p a c e c r a ft C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 1 9  - EMU /EVA -

R RULE COND I T I ON /MALFUNCT I ON ' PHASE 1 RUL I NG 1 CUES/ NOTES/COMMENTS 
-- ----- -------------------------------------------------------------------------------------------------

I 
19-20 LOSS OF EMU 1 EVA 

PRESSURE I NTEGR I TY 1 

1 o  PGA PRESS LESS 1 
THAN 3 o 7  BUT ' 
GREATER THAN 1 
3 0 4  PS I D  1 

I 
2 o  P GA PRESS LESS 1 

THAN 3 o4 PS I D  ' 

19-21 PLSS FAN FA I LURE 

19-22 CONTAM I NAT I ON I N  
VENT I LAT I ON 
SYSTEM 

I 
' EVA 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 EVA 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RULES 1 9-2 3 THROUGH 1 
19-29 ARE RESERVED , ' 

' SPEC I F I C  ' 

I 
' AC T I VATE OPS 

1 o  TERMI NATE EVA 

2o TERMI NATE EVA 
I MMED I ATELY 

I 
1 REF MALF EMU 

I I 
' TERM I NATE EVA I MMED IATELY 1 REF MALF EMU 
I 
I 1 •  AC T I VATE  OPS 
I 
I 2 o  OPEN PGA PURGE 
I VALVE-LOW FLOW 
I 
I 
I 
I 

' TERM I NATE  EVA I MMED I ATELY 1 REF MALF EMU 
I I 
I 1 o  
I 
I 2 ·  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AC T I VATE OPS 

OPEN PGA PURGE 
VALVE-LOW FLOW 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

M I S S I ON R EV DATE SEC T I ON GROUP PAGE 

APOLLO 14 FNL 1 1 / 1 /70 EMU/EVA SPEC I F I C  
1 9-4 



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 1 9  - EMU/EVA -

R RULE COND I T I ON/MALFUNCT I ON ' PHASE 1 RUL I NG 1 CUES/NOTES/COMMtNTS 
- - - - - - - -------------------------- -----------------------------------------------------------------------

1 9 - 3 0  LOSS OF THERMAL 
CONTROL 

1 9 - 3 1  LOSS OF POS 

' EVA 

' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' EVA 

' 
' 
' 
' 
' 
' 
' 
' 
' 
' 

1 9 - 3 2  LOSS OF PLSS POWER 1 EVA 

19-33 LOSS OF CR I T I CAL 
I NSTRUMENTAT I ON 

' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' EVA 

' TERM! NATE EVA 1 REF MALF EMU 

' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 

1 •  I F  ADD I T I ONAL 
COOL I NG I S  
REQU I RED • ACT I VATE  
BLSS ' 

OR 1 
CREWMAN MAY ELECT T O  1 
AC T I VATE OPS I N  H I GH 1 
PURGE FLOW MODE I F  1 
LESS THAN l KM FROM 1 
LM AND C I RCUMSTANCES 1 
PERM!  T 1 

' TERM I NATE EVA 1 REF MALF EMU 
' ' 
1 1 • ACT I VATE OPS 1 NOTE--- IN THE EVENT OF H IGH PGA 
1 1 PRESSURE •  PGA PURGE VALVE MAY BE 
t 2 •  I F  EMU PRESSURE 1 OPE�ED FOR PRESSURE REL I EF FOLLOW I NG 
1 GREAT ER T HAN 4 . 0�  1 OPS  ACT I VAT ION •  
1 PS I D  ( CTM I CLOSE POS 1 
1 SHUTOFF VALVE 1 
t I 
I I 
I I 
I I 
' T ERM I NATE  EVA I MMED IA TELY 1 REF MALF EMU 

' 1 • ACT I VATE  OPS 

' z ,  OPEN PGA PURGE VALVE 1 
I LOW FLOW I 
I I 
1 3 •  AC T I VATE BLSS ' 
I I 
' 
I 
I 
I 
I 
I 
I 
I 
I 

OR I 
CREWMAN MAY ELECT TO 1 
ACT I VATE OPS I N  H I GH 1 
PURGE FLOW MODE I F  1 
LESS THAN 1 KM FROM ' 
LM AND C I RCUMSTANCES I 
PERM I T ,  I 

' T ERM INATE  EVA 1 REF MR  19-42 

NOTE--- REF SECT I ON 20 FOR EVA COMMUN I CAT I ONS RULES 
' ' ' 
' 
' 

RULES 19-34 THROUGH 1 
19-40 ARE RESERVED•  1 

M I S S I ON REV DATE SEC T I ON 

APOLLO 14 FNL 1 1 / 1 /70 EMU/ EVA 

GROUP 

SPEC I F IC 

PAGE 

19-5 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 1 9  - EMU/EVA - CONCLUDED  

R I T EM 

1 I NSTRUMENTA T I ON REYU IREMENTS 1 

19-41 PRELAUNCH I NSTRUMENTAT I ON 
MEAS DESCR I P T I ON 

FEED H20 PRESS 
LOW FEED H20 PRESS 
PLSS EKG 

PLSS BAT CUR 
PLSS BAT VOLT 
LCG H20 TEMP 
PGA PRESS 
PGA PRESS GAGE 
LOW PGA PRESS 

SUBL 02 OU T TEMP 
PLSS-C02 PP 
PLSS 02 PRESS 
PLSS 02 UT Y I ND 
H I GH 02 FLOW 
LOW VENT FLOW 
LCG H20 DELTA T 

OPS PRESS GAGE 
OPS REG PRESS GAGE 
EVC SYNC 
EVC CAL 0 VDC 
EVC CAL 5 VDC 

FM/FM 
PAM 

GT B l lOP/GT  8210P 

GT8 124J/GT8224J 

GT8 140C/GT8240C 
G T 8 14lV/GT824 l V  
G T 8 l 54T/GT8254T  
G T B l68P/GT8268P 

G T 8 l70T/GT8270 T  
GT8 l75P/GT8275P  
G T 8 l 82P/GT8282P 

GT8 l96T/GT8296T  

G T B lOOX/GTB200X 
G T 8 10lV/GT820lV  
GT8 l02V/GT8202V 

* AEROMEDI CAL PARAMETER 
**1 OF 2 OPS REG PRESS 

REFERENC� SEC T I ON 3 0 .  
GAGES IS  MANDATORY. 

19-42 CR I T ICAL I NSTRUMENTAT I ON 

MEAS DESCR I PT ION 
PAM 

FM/FM 

PLSS 02 PRESS OR PLSS 02 UTY  I ND GT8182P/  
GT8282P  

PGA  PRESS GAGE 
PGA PRESS 

LOW PGA PRESS TONE 
LOW VENT F LOW TONE 
PLSS BAT CURRENT 

SUBL 02 OUT T EMP 

M I SS ION REV DATE 

GT8l68P/  
GT8268P 

GT8 l40C/ 
GT8240C 

GT8170T/  
GT8270T  

SEC T ION 

APOLLO 14 FNL 1 1 /l / 70  EMU/ EVA 

ONBOARD 

TONE-FLAG 

CUFF GA<:.E 
TONE-FLAG 

METER 
TONE-FLAG 
TONE-FLAG 

METER 
METER 

ON BOARD 

METER 

TRANSDUCEI�S 

COMMON 

COMMON 

TRANSDUCI::. R 

COMMON 

CUFF GAEIE. 

L 
TONE ___j 
TONE =====:;� 

GROUP PAGE 

I NSTR 

CATEGORY 

HD 
M 
* 

I 

HO 
HD 
HD 
HD 
M 
M 

HO 
HD 
HD 
M 
M 
M 

HD 

M 
**M 

M 
HD 
HD 

1UF3 
M 

10F3 
M 

M I SS I ON RULE 
ReFERENCE 

l9-2 t 3 t 30 

1 9 t l t 2 t l 0 t  
2 1 • 32 
19-1 t 2 t l 0 t 32 
l9-1 t 2  t 7 t 30 
19-1 tG  t 2 0  t 3 l  

19-1 t 2 t 3 t 2 1 t  
3 0 t l l t 1 4  
19-1 t l 3  t 2 2  
l9-l t 2 t 2 0 t 3 1  

19- l t G  t 20 t 3 1  
l9-l t 2 1  

19-1 •4  t l4 
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R I T E M  

20- l A o  

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S EC T I ON 2 0  - COMMUN I CA T I ONS AND I NST RUM E N T A T I ON 

' G E N E KAL 1 

BASE L I NE R EQU I R E M E N T S  ! ALL PHASES E X C E P T  LAUNCH ) 

l o  TWO-WAY V O I C E  COMM B E T W E E N  SPACECRA F T • 

2 •  TWO-WAY V O I C E  COMM B E T W E E N  CSM OR L M  AND MSFN DUR I NG A L L  DOCKED A C T I V I T I E S 
AND B E T W E E N  BOTH SPACECRAFT AND MSFN DUR I NG UNDOCKED A C T I V I T I ES •  

B ,  LAUNCH 

THERE ARE NO COMMUN I CAT I ONS F A I LUR ES FOR W H I C H  T H E  LAUNCH/ I NS E R T I ON PHASE W I L L B E  
T E R M I N A T E D •  

C o  POW E R E D  DESCENT ADD I T I ONAL R E QU I R E M E N T S •  

LM VO I C E  R E QU I R E D  T I L L LO GAT E •  T H E R E  A R �  NO C S M  COMMUN I CA T I ONS SYST E MS f A I LURES fOR WH I CH 
LM POWERED DESCENT W I LL BE T E R M I N A T E D •  

D o  LUNAR S T A Y  ADD I T I O NAL R E QU I R E M E N T S •  

l •  fOR TWO-MAN EVA---V O I C E  COMM B E T WE E N  
B E T W E E N  B O T H  E V A  CR EWMAN • 

2 ·  FOR ONE-MAN EVA---V O I C E  COMM B E T WE E N  
B E T W E E N  T H E  LM AND EVA C R EWMA N •  

M S F N  

MSFN 

E .  T H E  LM W I L L BE R E T A I NE D  fOR T E C  COMM I N  E V E N T  Of 
GROUN D •  

AND ONE EVA P LUS DUPLEX VO I C E 

AND LM OR EVA PLUS DUPLEX VO I C E  

LOSS O f  A L L  COMM B E T W E EN T H E  C S M  AND T H E  

2 0 - 2  VHF EVA COMMUN I CA T I ON S  PR I OR I T I ES ARE---

A o  TWO-MAN EVA 

1 •  P R I ME---EVA-1 A R / EVA-2 AR ( R E L A Y  MODE-ALLOWS D U P L E X  VO I C E B E T W E E N  EVA ' S PLUS 
T H E  TRANSM I SS I ON Of VO I C E  AND D A T A  fROM BOTH EVA ' S TO LMt PLUS T H E  R E C EP T I ON 
OF V O I C E  V I A  LM B Y  BOTH EVA 1 S )  

2 .  BACKUP---EVA-1 A R / EVA-2B OR E VA - 1  A / E V A-28 OR EVA-1 B / EVA-ZA ( E I T H E R  MODE 
COMB I NA T I ON A LLOWS DUPL E X  VO I C E B E T W E E N  EVA 1 S  P LUS T H �  T RANSM I S S I ON Of VO I C E 
FROM BOTH T H E  EVA ' S TO T H E  LM PLUS T H E  T RANSM I S S I ON OF DATA FROM ONE EVA TO 
THE LM AND T H E  R E C E I V I NG OF LM VOICE B Y  ONE EV A o l 

B o  ONE-MAN EVA 

1 •  P R I ME---EVA - 1 A  OR EVA-2A ( ALLOW DUP L E X  VO I C E  B E TW e E N  EVA AND T H E  LM PLUS T HE 
TRANSM I SS I ON Of DATA fROM EVA TO LM I 

2 o  BACKUP---EVA- 1 B  O R  EVA- 2 B  ( A LLOWS D U P L E X  V O I C E  B E TW E E N  EVA AND LM I 

R U L E S  2 0- 3  T HROUGH 
2 0-6 ARE R ES E R V E D •  

M I SS I ON R E V  D A T E  SEC T I ON 

APOLLO 1 FNL 1 1 / l / 7  COMM � I NS T  

GROUP 

F U NC T I ON A L  
COMM-GENERAL 

PAGE 
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R I T EM 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 2 0  - COMMUN I CAT I ONS AND I NSTRUMENTAT I ON 

1 MANAGEMENT 1 

20-7 VO I CE  CONF I GURAT I ON 

A o LM/CSM/MSFN 

l o  VHF DUPLEX B AND USB W I LL B E  TRANSM I T TED/RECE I VE D  S I MULTANEOUSLY FOR LAUNCH 
THROUGH CY i t REV l• VHF S I MPLEX A AND USB W I LL B E  TRANSM I TT ED/RECE I VED 
S I MULTANEOUS�Y FOR EARTH  ORB I T  AFTER C Y i t REV l LOS e 

2 •  VHF A S I MPLEX 296 o 8  MHZ I S  PR I ME VO I C E  COMM BeTWEEN VEH I CLeS EXCEPT DUR ING  
RANG I NG WHEN DUPLEX B I CSM l AND  DUPLEX A I LM l  W I LL BE USED •  

3 •  VHF  B S I MPLEX 259 o7  MHZ IS  BACKUP TO VHF  A S I MPLEX 29g o 8  MHZ • 

4 o  USB I S  P R I ME VO I C E  COMM BETWEEN MSFN AND CSM OR LMo 

5 •  USB/VHF R ELAY ! S  VOICE  COMM BACKUP T O  USB BETWEEN MSFN AND MALFUNC T I ONED 
S/C o  

6 •  NORMAL VOI C E  COMM W I LL USE S I MULTANEOUS MSFN UPL I NK T O  BOTH VEH ICLESo  
HOWEVER t I F  REQU I REMENT SHOULD EX I S T t  S I MULTANEOUS I NDEPENDENT MSFN/CSM AND 
MSFN/LM COMM MODES W I LL BE I N I T I AT ED .  

7 e  THE PR IME  C SM/LM COMMUN I CAT I ONS MODE DUR ING THE LUNAR ORB I T  PHASE I S  VHF o 
THE P R I ME VHF MODE I S  VHF A S I MPLEX UNLESS TH I S  MODE I S  PRECLUDED BY T HE USE 
OF VHF RANG I NG•  DUR I NG LUNAR STAY PHASE THE P R I ME CSM/LM MODE IS MSFN RELAY • 

S o  T H E  C S M  AND L M  W I LL TRANSM I T  S I MULTANEOUSLY O N  V H F  AND USB DUR ING ALL LM 
POWERED UP PHASES I N  LUNAR ORB ! T e  

9 o  ! N  T H E  EVENT OF A COMPLETE LOSS OF CSM s-BAND COMMUN ICAT I ONS W I TH MSFN t THE 
LM WILL B E  CONF I GURED FOR LM TWO-WAY RELAY AND RETA I NED FOR TE l  AND TECo  

B e LM/CSM/EVA/MSFN 

l o  LM TWO-WAY RELAY W I TH TWO-MAN EVA I S  THE P R I ME MODE PLANNED FOR EVA 
OPERA T I ON .  C SM---USB TRANSM I T / RECE IVE  ONLY---LM--- TRANSM I T  VHF A• REC E I VE 
VHF A AND B t  MSFN CONF I GURED FOR USB RELAY • 

20-8 CSM VHF/USB MANAGEMENT 

A o  FOR CR�W REST PER I ODS •  CSM S-BAND ANTENNAS W I �� B E  SE�ECT ED B Y  GROUND COMMANDS.  

B e  NORMAL CONTRO� OF T H E  S-BAND MODES W I LL B E  BY GROUND COMMAND •  C SM  COMMUN I CAT IONS SW I TCH 
POS I T I ON W I L� REFLECT OUT-OF-S I T E  CONTACT CONF I GURAT I ON e  

M I SS I ON REV DATE SEC T I ON 

APOL�O 1 4  FNL l l / l / 7 0  COMM & ! NS T  

G.ROUP 

FUNC T I ONAL 
COMM-MNGo 

PAGE 
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R I T E M 

N A S A  - M a n n e d  S p a c e c r a ft  C e n t e r  

M I S S I O N  R U L E S  

S EC T I ON 20 - COMMUN I CA T I ONS A N D  I N STRUMEN T A T I ON 

20 -9 LM STEERABLE ANT ENNA MANAGEMENT 

A , DUR I N G  ALL PHASES THE S T EERABLE A N T E NNA TEMPERATURE SHOULD BE M A I N T A I NED B E T W E E N  -65 D E G o F 
AND 1 85  D E G o  F o  

2Q - 1 0  APOLLO COLOR T E L EV I S I ON CAMERA MANAGEM E N T  

A o  THE COLOR TV CAMERA W I LL N O T  B E  PO I N TED S U C H  THAT T H E  S U N  W I L L B E  I N  T H E  F I E LD OF V I E W o  T H E  
C A M E R A  MAY B E  PO I N T E D  NEAR T H E  SUN--- HOWE V E R o I F  OBJEC T I ONABLE FLARE OCCURS t T H E  GROUND 
W I L L REQU E S T  THE CAMERA T O  BE MOV E D •  

B o  T H E  GROUND W I L L MON I TOR T H E  T V  P I C T U R E  A N D  R E COMMEND CAMERA MOV EMENT TO PREVENT 
I R REV ERS I BL E  V I D I CON T UB E  BURNS F ROM REFLEC T I VE OBJEC T S o  

C o  B E T W E E N  EVA ' S T H E  TV CAMERA W I LL B E  LOC A T E D  I N  T H E  SUN A N D  OP E R A T I NG T O  M I N I M I Z E T H E  
POSS I B I L I T Y OF F R E E Z I NG o  

D o D E LE T ED 

E o  I F  T H E  T H E R MAL CONST R A I N T S  O N  THE CAMERA OPERAT I NG T I M E  I N  T H E  MESA ARE V I O L A T E D •  THE 
GROU N D  W I L L REQU E S T  T H E  CAMERA B E  TURNED O F F ,  

F o D E L E T E D  

G o  W H E N  A B R I GHT OBJEC T t  W I T H A CONTRAS T I NG D A R K  BACKGROUND I S  I N  T H E  F I E L D  OF V I EW o T H E  GROUND 
W I LL RECOMMEND AN ALC S W I TCH SE T T I N G  TO GET THE BEST P I C T UR E o  THE ALC-PEAK W I LL G I V E  T H E  
BEST P I C T U R E  OF T H E  B R I GHT O B J E C T  A N D  T H E  ALC-A V ERAGE W I LL G I V E  T H E  BEST P I C T URE OF T H E  
D A R K  BACKGROUND . 

RULES 2 0- 1 1  AND 
2 0 - 1 2  A R E  RESERVE D •  

M ISS ION R EV DATE SECT I ON 

APOLLO 1� FNL 1 1 /1/70  COMM � I NST 

GROUP 

FUNCT I ONAL 
COMM-MNGo 

PAGE 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 2 0  - COMMU N I C A T I ONS A N D  I NSTRUME NTAT I ON 

R RULE COND I T I ON/MALFUNC T I ON ' PHASE 1 RUL I NG 1 CUES/NOTES/ COMME N T S  
- - ----- ---------------------------------- ---------------------------------------------------------------

2 0- 1 3  

1 SP EC I F I C  1 

I 
LOSS OF TWO-WAY VHF ' DOCKE D 
V O I C E  COMM B E T W E E N  1 

' CON T I NU E  

SPACECRAFT 1 UNDOCKED 
1 NO GO FOR S E P  MNVR 
1 DOCK ASAP 
' NO GO FOR CSM C I R C 

I I 
1 PR E-P D I  ' CON T I NU E  M I SS I O N 
I I 
' POWE R E D  ' CON T I NU E  M I SS I ON 
' DESCENT I 
I I 
' LUNAR ' CON T I NUE M I SS I ON 
' STAY I 
I I 
I I 
I I 

I 
1 R E F  LM MAL PROC COMM 3 t  LOSS OF 
1 VOICE COMM W I T H  CSM 
I 
I 

VHF 

1 REF CSM MAL PROCEDURE COMM S - LOSS 
I OF VHF COMM W I T H LM 

I 
I 
I 
I 
I 
1 NOT E---MSFN R E LA Y  MAY BE U T I L I Z E D  

20- 1 4  LOSS OF T WO-WAY 1 I 
I 
I 

1 R E F  CSM MAL P R OCEDUR ES 7&8 - LOSS OF 
1 CS�I V O I C E  COMM V O I C E  COMM W I T H MSF N 1  

A o  C S M  ONLY 

B o  LM ONLY 

2 0- l S  LOSS OF T W O  CSM 
AUD I O  CENTERS 

' LAUNCH 
I 
' EARTH 
' ORB I T  

' A • l •  CON T I NUE M I SS I ON 
I 

I 
I 
I 

' 2 .  E N T E R  NEXT BLOCK DATA 1 
I PO I N T  I 
I I 

1 T LC 3o CON T I NUE M I SS I ON 

NO GO FOR L O I  

1 A o 3  E N T E R  LM EARLY T O  U S E  LM S-BAND 
1 FOR VOI CE COMM W I T H MSF N o  
I 
I 

1 00 1  1 4 o  C ON T I NUE M I SS I ON 1 
t ' NO GO FOR S E P  MANEUVER ' 
I I I 
1 UNDOCK E D / 1 S o  CON T I NUE M I SS I ON 1 
' POWER E D  I I 
' D E SCENT I I 
I I I 
' LUNAR 
' S T AY 
I 

' 6 0  CON T I NUE M I SS I ON 
I 
I 

1 UT I L I Z E  VHF OF VHF R ELAY FROM LM o I F  
1 UNABLE TERM I N A T E  LUNAR STAY AND 
1 P E RFORM A DOCKED T E l •  

I 
I 
I 
I 
' DOCKE D 
I 

I 
I 
I 
I 

1 NOT E--• RET A I N  L.M F OR 
1 Y E C  

1 6 • 1 •  CON T I NU E  M I SS I ON 1 • R E F  I.M MAL PROC COMM--
1 NO GO FOR S E P  MANEUVER ' 

COMM 

I 1 4 LOSS OF S-BAND VO I CE COMM 
1 UNDOCKED I 
I P R E-PO l I 

2 o  R E T UR N  TO V I C I N I T Y OF 1 
CSM I 

DUR I NG 

NO GO FOR P O l  1 ' A •  S-BAND R E C E I V E R  CANNOT ACQU I RE 
1 PHASE L. OC K o  

' POWE R E D  I 
' D E SCE N T  I 
I I 

3 o A o PD I TO LO G A T E  
R E TURN T O  V I C I N I T Y 
OF CSM ASAP 

I 
1 B o 3 o  CSM RELAY ACCEP TA B L E  

I 
I 
I 
I 
' LUNAR 
1 S T AY 

I 
1 E PO 
I 
' A L L.  

I 
I 

I I 
1 B o LO G A T E  TO TOUCHDOWN 1 
' CON T I NUE M I SS I ON o  1 
I I 
1 ' •  LM L I F TO F F  N E X T  A SC E N T ' 
1 OPPORTUN I TY •  1 
I I 
I I 
' CO N T I NU E  M I SS I ON 
1 NO GO FOR T L I  
' C ON T I NU E  M I SS I ON-NO G O  
' FOR LOI 

I 
I 
I 
I 
I 
I 

2 0 - 1 6  LOSS OF V O I C E  FROM ' DUAL. ' CON T I NU E  M I SS I ON 
I 

1 E V A - 1  HAS EVC-1 EVA-2 HAS EVC- 2  I EVA-2 TO EVA-1 1 EV A  
I 1 EV A-2 GO T O  POS I T I ON 1 1 8 1 1  1 

M I SS I ON R EV D A T E  S EC T I ON 

APOLLO 14 FNI. 1 1 / 1 / 7 0  COMM & I NS T  

GROUP P A<iiE 

FUNC T I ONAL 
COMM-SP EC I F I C  20-4 
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NASA - Ma'n ned Spacec raft, Cente r 

M I S S I O N  R U L E S  

SEC T I ON 2 0  - COMMUN I CA T I ONS AND I NSTRUMENTAT I ON 

R �UL.E OND I T I ON/MAL.FUNCT I ON ' PHASE 1 RUL. I NG 1 CUES/NOTES/C01'1MENTS 
-- ---- �------------------------------------------------------------------------------------------------

20- 1 7  L.OSS OF VO ICE  FROM ' DUAL. 
EVA-1 TO EVA-2 ' EVA 

20-18 L.OSS OF DUPL.EX VOI CE 1 0UAL. 
BETWEEN EVA-1 AND ' EVA 
EVA-2 ' 

20-19 L.OSS OF TWO-WAY ' DUAL. 
VO ICE  BETWEEN MSFN 1 EVA 
AND EVA ' 

' AL.T 
1 EVA 

I 
I 
I 
' CON T I NUE M I SS ION 
I 
I 1 o  EVA-2 GO TO POS I T I ON 
I I I  A ' I 
I 
' 2 ·  EVA-1 GO TO POS I T I ON 
I 
I 
I 
I 

• ' B ' I 

' T ERM I NATE  EVA 
I 
I 
I 
I 
I 
' TERM INATE  EVA 
I 
I 1 o  EVA-2 GO TO POS I T I ON 
I I t  A t I 
I 
I E:VA-1 GO TO 
I POS I T I ON I ' B ' I 
I 
I 
' 2 · I F  UNABL.E TO 
I RE-ESTAB L I SH COMM 
I EVA-2 RETURN TO L.M AND 
I RECONF I GURE COMM 
' 
' 3 · l F  ABL.E TO 
I RE-ESTABL I SH COMM t 
I CONT I NUE EVAo 
' 
' 
I 
I 
' TERMINATE  EVA 
I 

20-20 L.OSS OF TWO-WAY 
VOICE BETWEEN MSFN 
AND BOTH L.M AND EVA 1 ( ONE-MAN 1 1  1 •  RECON F I GURE L.M T O  

I I RE-ESTABL I SH COMMo 
I I 
I ' 2 ·  I F  ABLE TO 
I I RE-ESTABL ISH COMM • 
I I CONT I NUE EVA o 
I I 
I I 
I I 
I I 

20-2 1  L.OSS OF DUPL.EX VO I C E 1 AL.T EVA ' TERM I NATE  EVA 
BETWEEN L.M ANO EVA 1 ( 0NE-MAN I 1  

I I l o  RECONF I GURE L.M 
I I AND EVA TO VHF 
' I BACKUP MODE•  
I I 
I ' 2 •  I F  ABL.E TO 
I I RE-ESTABL ISH DUPL.EX 
I I COMM t CONT I NUE EVA o 
I I 
I I 
I I 
I I 

RUL.ES 20-22 THROUGH I I 
20-25 ARE RESERVED• I I 

I ' 

M I S S I ON R EV DATE SEC T ION GROUP 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PAIOE 

APOL.L.O 1 4  FNL. 1 1 / 1 / 7 0  COMM & I NST F UNCT I ONAL. 
COMM-SP EC I F IC 20-\5 



R I T E M  

N A S A  - M a n n e d  S p a c e c r a ft  C e n t e r  

M I S S I O N  R U L E S  

S ECT I ON 2 0  - COMMUN I CA T I ONS AND I N S TRUME N T A T I ON 

I G E N E RAL I 

2 0- 2 6  A e BASEL I N E R E�U I REMENT ( AL L  PHASES E XC E P T  L.AUNC H l  

20•2 7 

l o  CR I T I CA L  I N ST RUMENT AT I ON ! CR I T I C AL I N S T RUMENT A T I ON I S  THAT I N S TRUMEN T A T I ON 
R��U I R ED TO VER I F Y  M I SS I ON GO/NO-GO C R I T ER I A )  

tl e  LAUNCH 

THERE ARE NO CSM I NS T RUMENTA T I ON FA I LURES FOR WH I C H THE LAUNCH / I NS E R T I ON PHASE W I L L. B E  
T E RM I NA T E D o  

C o POW E R E D  DESCENT A D D I T I ONAL R E � U I R E M E N T S  

T H E R E  A R E  NO C S M  I NS T o  S YS F A I LU R E S  FOR W H I CH LM POWE R E D  D E S C E N T  W I L L  B E  T E RM I N A T E D ,  

T H E  M I S S I O N W I LL B E  CON T I NUED W I T H THE LOSS OF TH E·--

A o  CSM U PDATA L I NK 

B o  CSM CAU T I ON AND WARN I N G SYSTEM 

C o  CSM DSE 

D ,  CSM H I GH GA I N  ANTENNA 

E o  CSM FM DOW NL I NK 

F o  CSM U S B  RANG I NG 

G o  VHF RANG I NG 

RULES 2 0 -2 8 THROUGH 
20-29 ARE R E S E R V E D o  

M I SS I ON 

( P RN ) 

REV D A T E  S EC T I ON 

APOL.L.O 14 FNL. 1 1 / 1 / 7 0  COMM & I NSTR 

GROUP 

CSM I NS T  -
GENER.AL. 

PAGE 



R I T EM 

N A S A  - M a n n e d  S p a c e c r a ft  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 2 0  - COMMUN I CA T I ONS AND I NSTRUMENTAT I ON 

1 MANAGEMENT 1 

2 0 - 3 0  DSE MANAGEMENT 

A•  LM  AND CSM LOW B I T  RATE TELEMETRY W I LL BE  RECORDED CONT I NUOUSLY WHEN NOT IN  CONTACT W I TH 
GROUND T ELEMETRY S I TES  EXCEPT DUR I NG PER I ODS OF VHF RANG I NG WHEN NO LM TM W I LL  B E  RECORDED • 
AND W I LL BE NORMALLY PLAYED BACK AT LEAST ONCE PER REVOLUT I ON I N  LUNAR ORBI T •  

B e  CM H I GH B I T  RATE DSE RECORD I NGS W I LL B E  MAUE DUR I NG THE FOLLOW I NG OPERAT I ONs---

c .  

l o  LAUNCH 

z .  T L I  

3 .  S- I VB/CSM SEPARAT I ON 

4 .  TD&E 

s. ALL SPS MANEUVERS AND M I DCOURSE CORRECT I ONS 

b .  DOCK I NG AND UNDOCK I NG 

7 .  CM/SM SEPARAT ION AND ENTRY 

e .  DTO REQU I REMENTS < TBD l 

9 .  LM  F I NAL S EP  

DUR I NG S L E E P  PERI ODS 

l o  US I NG H IGH GA I N  ANTENNAS • DSE RECORD I NG AND DUMP I NG W I LL BE MANAGED PER  t A l  
ABOVE o  

2 0 - 3 1  C T E  MANAGEMENT 

A 0 CTE W I LL B E  CONF I GURED TO CLOCK I N  GET FOR F L I GH T •  HOWEVER • I F  A HOLD OCCURS AFTER T-l�  
M I NUTES t CTE  W I L L  NOT  B E  CORRECTED UNT I L  COMPLET I ON OF  POWERED F L I GH T •  

B e  C T E  W I LL BE ALLOWED TO DR I F T  + )-S SEC BEFORE BE I NG UPDATED AFTER ORB I T  I NSERT I ON •  

RULES 2 0 - 3 2  THROUGH 
20-34 ARE RESERVED•  

M I SS I ON REV DATE SEC T I ON 

APOLLO 14 FNL l l / l / 7 0  COMM & I NSTR 

GROUP 

CSM I NST  -
MANAGEMENT 

PAGE 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 2 0  - COMMUNI CAT I ONS AND I NSTRUMENTAT I ON 

R �ULE COND I T I ON/MALFUNCT I ON ' PHASE 1 RULI NG I CUES/NOTES/COMMENTS 
-- ----- ----------- --------------------------------------------------------------------------------------

20-35 

20-36 

20-37 

20-38 

20-39 

LOSS OF CSM TM 

A e  HBR OR LBR 

a . ALL TM 

LOSS OF CR I T I CAL 
I NSTRUMENTAT I ON 

LOSS OF ONE CSM PMP 
POWER SUPPLY 

LOSS OF BOTH CSM 
POWER AMPL I F I ERS 

LOSS OF THE SCE 

I 

I 

I 

I 

I 

' ALL 
I 
' LAUNCH 
I 

1 EO 
I 

1 LO 
I 

I 

' POWERED 
1 DESCE IH 
I 

1 L.UNAR 
I STAY 
I 

I 

I 

I 

' LAUNCH 
I 

I 

1 EO 
I 

I 

I TL. C  
I 

I 

I 

' L.O 
I 

I 

I 

I 

' ALL 
I 

I 

I 

I 

1 EPO 
I 

I 

' ALL 
I 

I 

I 

I 

1 EPO 
I 

I 

' T LC 
I 

I 

1 L.UNAR 
' ORB I T  
I 

1 LUNAR 
' STAY 
I 

I 

R U L E S  2 0 - 4 0  THROUGH 1 
20-44 ARE RESERVED• 1 

I 

I 

I 

I 

I 

1 SPEC I F I C  1 

' A •  CONT I NUE  M I S S I ON 
I 

1 6 e l e  CONT I NUE M I SS I ON 

I 

1 REF CSM MAL. PR OCEDURE •  

1 COMM 10  - MSFN  R EPORTS LOSS OF  
1 REAL T IME  PCM o  DSE MAY  BE UT I L I ZED 
1 FOR TM IF AVA I L.ABL.Eo  

1 2 o  ENTER NEXT BEST PTP  1 

' 3 0  NO GO FOR LUNAR 1 
1 OPERA T I ONS 1 

1 4 o  CONT I NUE M I SS I ON 1 
I I 

I I 

' 5 o  LM L I F TOFF AT THE NEX T '  
' ASCENT OPPORTU N I T Y .  1 
I I 
I I 

I I 

I I 

' CONT I NUE M I SS I ON I 

I I 

I I 

' EN TER NEXT BEST P T P  I 

1 NO GO FOR TL I  I 

I I 

' CONT I NUE M I SS I ON I 

I I 

' NO GO L. O I  ' 
I I 

' NO GO FOR LUNAR OPERAT I ONS I 

' I 

I I 

I I 

I I 

' CONT I NUE M I SS I ON I 

I I 

I ' 
I I 

I ' 
' NO GO FOR T L. I  I 

I I 

I I 

1 CONT I NUE M I SS I ON I F  H I  I 

1 GA I N  ANT I S  AVA I LABLE I 

I I 

I I 

I I 

' CONT I NUE M I SS I ON I 

1 NO GO FOR TL. I  I 

' I 

' CONT I NUE M I SS I ON I 

I I 

I I 

' CONT I NUE M I SS I ON I 

I I 

I I 

' CONT I NUE M I SS I ON I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

M I SS I ON REV DATE SEC T I ON GROUP PAGE 

A POLLO 14  FNL. 1 1 / 1 /7 0  COMM & I NS TR CSM I NS T  -
SP EC I F I C  20-8 



R I T E M  

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S EC T I ON 2 0  • COMMUN I C A T I ONS AND I N STRUME NTAT I ON 

1 G E N E RAL 1 

20-45 A .  BASEL I N E REQU I REMENT 

:il0-46 

l •  CR I T I CA L  I N ST RUMENTAT I ON ( CR I T I C AL I N S T RUMEN T A T I ON I S  T HAT I N S T RUMEN T AT I ON •  
ONBOARD OR T M  D U R I NG MSFN AOS t OR ONBOARD UNLY UUR I NG MFSN LOS REQU I R ED T O  
V E R I F Y M I SS I ON GO/NO•GO C R I T E R I A !  

B .  POWERED DESCENT A D D I T I ONAL R E QU I REMENTS 

LM HBR T ELEMETRY 

C o  LUNAR S T A Y  A D D I T I ONAL R EQU I R EMENTS 

LM L B R  OR HBR TM I S  R E QU I R ED • IF LM T M  DATA IS LOST DUR I NG T H E  �VA t ON� C R E WMAN W I LL R E TURN 
AND A T T EMPT TO RE-ES T ABL I SH T H E  LOST COMMU N I C A T I ONS L I N K •  

TH E M I SS I ON W I L L BE 

A• LM UPDATA L I NK 

B ·  LM CAUT I ON AND 

c . LM DS EA 

D .  EVA T EL E M E T RY 

E .  L M  F M  DOWNL I N K  

F .  LM USB RANG I N G  

G .  V H F  RANG I NG 

RULES 20-4 7 THROUGH 
2 0 •49 ARE RtSERVED • 

M I S S I ON 

CON T I NU E D  W I T H  THE LOSS OF T H E--· 

WARN I N G SYSTEM 

I PR N I 

REV D A T E  SEC T I ON GROUP 

APOLLO 1 4  FNL l l / l / 7 0  COMM � I NS T  L M  I NS T  • 
GENERAL. 

PAGE 
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R I T EM 

NASA - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 2 0  - COMMUN I CAT I ONS AND I NSTRUMENTAT I ON 

1 MANAGEMENT  1 

20- 5 0  LM USB/TM MANAGEMENT 

A o  FOR NORMAL L M  POWERED U P  PHASES•  T H E  L M  STEERABLE ANTENNA W I TH THE POWER AMPL I F I ER  W I L L  BE  
USED o  OUR I NG LUNAR STAY o I F  THE ERECTABL� ANTeNNA I S  USEO o THe POW�R AMPL I F I ER  MAY B E  
TURNED  OFF  I F  HBR TM AND  VO I CE C I RCU I T  MARG INS  AR�  ADEUUATt o  

B o  DUR I NG  PER I ODS OF LM OUT-OF-STAT I ON CONTACT ( LUNAR FAR S I DE l o THE TM  B I T  RATE W I LL BE 
SW I TCHED FROM HBR TO LBR AND TRANSM I TTED TO  THE CSM OVER VHF B EXCEPT DUR I NG VHF RANG I NG 
AND PER I ODS Of CR I T I CAL VO I C E  COMMUN I CAT I ONS,  

SYSTEM MON I TOR ING  

DUR I NG SLEEP  PER I ODS TBD CREWMEN W I LL SLEEP  W I TH HEADSETS TO MON I TOR FUR  MASTER ALARMS OR  
GROUND COMMUN I CAT I ONS,  

RULES 20- 5 1  T HROUGH 
2 0-5 4  ARE RESERVED•  

M I SS I ON REV DATE SECT I O N  

APOLLO l F N L  l l / l / 7 C  COMM &> l NS T  

GROUP 

LM I N ST -
MANAGEMENT 

PAGE 



N A S A  - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S EC T I ON 2 0  - COMMUN I CA T I ONS AND I NSTRUMENT A T I ON 

R RULE CON D I T I ON / M ALF UNC T I ON ' PHASE 1 RUL I NG 1 CUES / NO T E S / COMMENTS 
-- - - - - - -------------------------------------------------------------------------------------------------

2 0 - 5 5  

20- s o  

t t t 
t t t 

------------
t S P EC I F I C  t 

------------
t t t 

LOSS OF LM T M  t t t R E F  LM MAL P R O C  COMM 6 
t t t 

A o  LOSS OF LBR ONLY ' A L L  t A o  CONT I NU E  M I SS I ON t 
t t t 

a .  LOSS OF HBR ONLY ' A L L  1 B o l o  CON T I NU E  M I SS I ON t MSFN REPORTS LOSS OF PCM 
t t t 
t t t ADEI.IU A T E  DATA To MAKE F I NA L  GO/NO 
t t I T6 CONT I NUE POWERED DESC ENT o 
I I I 

c .  LOSS OF A L L  T M  ' DOCKED t c . 1 .  CON T I NUE M I SS I ON-NO GO ' 
I I FOR UNDOCK l NG I 
' ALl. I 2 .  R E T URN T O  V I C I N I T Y OF I 
I I CSM I 
t I I 
' POWERED I 3 • t A l  P D I  T O  LO G A T E  - I 
' DESCE N T  I ABORT-DOCK ASAP I 
I t I 
I I ( B )  L O  GATE T O  TD - t 
I I CONT I NUE M I SS I ON I 
I I I 
' LUNAR I 4 o  LM L I F TOFf N E X T  LAUNC H 1 
' S T AY I OPPORTUN I T Y  I 
I I I 
t I I 
I I I 
I I I 

LOSS OF CR I T I CA L  I I I 
I NST RUMENT I ON I I I 

I I I 

1 DOCKt:D 1 DO NOT UNDOCK I 
I I I 
1 UNDOCK E D  1 DOCK ASAP I 
I I I 
I I I 

RULES 20-5 7 THROUGH I I I 

2 0 - 5 9  A R E  R E S E R V E D •  I I I 
I I I 

M I SS I ON R EV D A T E  SEC T I O N  GROUP PAGE 

APOLLO 14 F NL l l / l / 7 0  COMM 6 l NST LM I NST -
SPEC I F I C 20 .. 1 1  I 

GO 



R I T EM 
-- -----

2 0- b O  

2 0 -6 1 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S EC T ION 2 0  - COMMUN I C A T I ONS AND I NS T R UM E NT A T I ON CONC�UDED 

------------------- -------------------
I CSM- I NS T RUMEN TAT UON REQU I R E M E N T S  I 

--------------------------------------

MEA& DESCR I PT ION PCM ONeOARD T RANSDUCERS 

UDL. VA L I D I T Y S I GNA� C T 0 � 6 2 V  - -

use RE C E I VER AGC C T 0620E M E T E R  COMMON 

use RE C E I V E R  E RROR C T Ob04F - -

DSE TAPE MOT I ON C T 00 l 2 X  H l  -

C T E  T I ME C T O l 4 5 F  - -

S C E  l O  V D C  C T OO l B V  - -

SCE 5 VDC C T OO l 7 V  - -

&CE 20 VDC C T OOl5V - -

SCE -20 v o c  C T 0 0 l 6 V  - -

PCM H I  R E F  8 5  P E R C E N T  C T O l 2 5 V  - -

PCM HI R E F  1 5  P E R C ENT C T 0 l26V - -

H I  GA I N  ANT PO S o  P I T C H  S T O l 5 2 H  - -

H I  GA I N  A N T  PO S o  Y A W  S T 0 1 5 3 H  - -

HGA BEAM W I DT H  sw PO&-NAR C T 0 1 6 1 X  - -

H G A  B E A M  W I DT H  sw PO&-MED C T 0 1 6 2 X  - -

HGA TRACK SW POS-AUTO 

HGA T RACK SW PO&-R EACQ 

MEA& DESC R I P T I ON 

PCM osc F A I L.  2 

PCM osc F A I L.  3 

C A L.  8 5  P C T  

C A L.  1 5  P C T  

M E T  

C & W  P W R  F A ! �  

MAST E R  A � A RM 

DUA S T A T U S  

&-BND ST PH E R R  

S-SND RCVR S I G  

& T E E R A B L. E  A N T  T E M P  

X M T R  P O  

V H F  B RCVR AGC 

M I SS I ON 

APO��O 1 4  

C T 0 1 6 3 X  - -

C T 0 1 64 X  - -

---------- ----------------------------
I �M- I NS T RUME N T A T I ON REQU I R EM E N T S  ' 

--------------------------------------

REV 

FN� 

PCM ON SOARD T RANSDUCERS 

G L. 0422V - -

G L. 042 3 V  - -

GL.040 1 V  - -

G � 0402V - -

G � 0 5 0 1 W  - -

G�4054X CAU T I ON -

G�4069X M A S T E R  AL.ARM -

G T 0 4 4 1 X  

G T 09926 

G T 0994V 

G T 0454 

G T 0993 

GT0625 

DATE SEC T I O N  

-

·-

M E T E R  
/ C AU T I ON 

M E T E R  
/ C AU T I ON 

-----

- - -

l l / l / 7 0 COMMUN I CA T I ONS 
AND I N S T R  

-

-

-

-

-

-

GROUP 

PRELAUNCH 
R EQMTS 

CAT E GORY 

H D  

H O  

H D  

H D  

HD 

H D  

H D  

H D  

H D  

H D  

H O  

H D  

H D  

HD 

HD 

HD 

H D  

C A T E GORY 

l OF 2 

H D  

H D  

H O  

H D  

H D  

HD 

H D  

H O  

H O  

H D  

H D  

HD 

PAGE 

2 0- )2. i 

M I SS I ON RU�E R EF 

20-27A 

20-2 7 t 2 0-7A ( 9 ) t  
2 0- 8 B  

20-2 7 t 2 0-30 

2 0- 3 1  

M I SS I ON R U L. E  R EF 

2 0-46 

2 0-46 

20-98 t 2 0-50 

20-4f> t 2 0- 5 5  



21 LM S EQ U E N T I A L  
A N D  P Y R O T E C H N I C  



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 2 1  - L M  SEQUENT I AL AND P Y ROT ECHN I C  

G ENERAL 

2 1 • 1  T O  I N I T I A T E  MANNED L M  M I S S I ON PHA S E S o  T H E  PYROTECHN I C  S Y S T E M  MUST PROV I DE T H E  FOLLOW I NG M I N I MUM 
CAPAB I L I T I ES---

A o  DOCKED OPE RA T I ONS 

ONE OPERA T I ONAL P Y RO S YS T E M  

B e UNDOCKED/SEPARAT I ON AND SUBSEQUENT PHASES S E E  LM T E LMU G O / NO GO CH I T E I< I .A  - PAGE 3 - l B o  

2 1 • 2  DEF I N I T I ONS---

LOSS OF P Y RO S Y S T E M  

A o  P Y R O  B A T T E R Y  OPEN C I RCU I T  V O L T A G E  LESS THAN 3 5  VDC 

B e  UNABLE T O  A R M  S Y S T EM 

2 1 •3 A P Y RO S Y S T E M  W I LL B E  D I SABLED I F ·--

A o ANY R E LAY K2 THROUGH K6 I NA D V E R T E N T L Y  CLOSES t R E F  MR 2 1 • 1 3 ) 

B e  ANY R E LAY K7 THROUGH K 1 5  I NADVERTENTLY CLOSES o S Y S T E M  W I LL B E  USED FOR APS P R ESS UR I Z A T I ON •  
DPS V ENT I NG AND STAG I NG 

A PYRO S Y S T E M  I S  D I SA B L E D  BY OPEN I NG T H E  APPROP R I AT E  1 1 LOG I C  POWER ' '  C I RCU I T  BREAKER 

21•4 THE ASCENT AND DESCENT STAGES A R E  CONS I D ERED NON-R I G I DL Y  A T TACHED I F  THE G U I LLOT I NE F A I L S  TU 
SEVER THE I N T ERSTAGE UMB I L I C ALS AND ALL OTHER I N T ERSTAGE A T TACHMENT PO I NT S  HAVE R E L EASED• 

2 1 • 5  A N Y  SPEC I F I C  P Y R O  M I SS I ON R U L E  REQU I R I N G A N E X T  B E S T  OPPOR T U N I T Y L I FT O F F  W I LL BE CAUSE FOR 
T ERM I NA T I O N  OF A N  EVA o A D D I T I ONALLY • SHOULD A P YRO SYSTEM E XH I B I T A K 1 •K6 RELAY CLOSURE DUR I NG 
T H E  E V A t  ONE CREWMAN W I L L R E TURN AND A T TEMPT TO CORRECT THE M A L F U NC T I ON .  

2 1 • 6  T H E  N E X T  B ES T  OPPOR T U N I TY FOR L I F T OFF A F T E R  T OUCHDOWN I S  CONS I D ERED TO B E  T 3  I N  THESE R U L E S o  
T H E R E  ARE N O  S I NGLE PYRO F A I LURES THAT WOULD C A U S E  A T 1  OR T 2  L I F TO F F  

RULE NUMBERS 2 1 • 7  THROUGH 2 1 •9 A R E  RESERV E D .  

M I S S I ON R EV D A T E  S EC T I ON GROUP PAGE 

A POLLO 14 FNL l l / l / 7 0  LM SEQUENT I A L  G E N E RA L  
AND PYROT ECHN I C  2 1• 1  



R I T EM 

N A S A  - M a n n e d  S p a c e c r a ft  Ce n t e r  

M I S S I O N  R U L E S  

SECT I O N  2 1  - LM S EQ U ENT I AL AND PY ROT E CHN I C  

MANAGEMENT 

2 1 - 1 0  APS W I L L NOM I NALLY B E  P R E SSU R I Z ED I MMED I A T EL Y  PR I O R  T O  S TA G I NG •  A P S  W I LL N OT NORMALLY B E  
PRESSUR I ZE D  MOR E THAN 2 4  HOURS PR I OR T O  T H E  LAST A P S  BURN--- HOWE Vc R t I N  A CONT I NGENCY CAS E t  T H E  
A P S  MAY B E  PRESSUR I Z E D  UP T O  3 - 1 1 �  D A Y S  P R I OR TO THE L A S T  APS BURN e 

2 1 - 1 1  I F  UNABLE TO DEP LOY ONE OR MORE LAND I NG GEAR t A LAND I NG W I LL NOT BE A T T EM P T E D .  D E S C E N T  E N G I NE 
BURNS W I LL BE CON T I NUED S I NC E  CONTROL PROBLEMS A R E  NOT E X P E C T E D  TO � X I S T  A N D  DAMAGE TO T H E  
LAN D I NG G E AR F R O M  T H E  B U R N  W I LL NOT A F F E C T  A L T E R NA T E  M I SS I ON S o  

2 1 - 1 2  U N DOCKED S T AG I NG W I TH O N E  P Y R O  S Y S T E M  W I L L B E  P E RFORMED O N L Y  I F  ABSOLUTELY NECESSARY TO MA I N T A I N  
CREW SAF E T Y •  

2 1 - 1 3  FOR A K 1  THROUGH K 6  FA I LUR E t  T H E  GOOD S Y S T EM W I LL B E  D I �ABLED A N D  A PYRO F U NC T I ON t  OT HER THAN 
S T AG I N G t  A T T EM P T E D  ( W I T H T H E  MAS T E R  ARM S W I TCH O f f ) T O  D E T E R M I N E  If Kl HAS F A I L E D  CLOSED, I F  
BOTH S Y S T E MS ARE F A I LED I N  T H I S  MODE t THEY MUST BOTH B E  T E S T E D  F O R  A K l  FA I LURE I NDEPEND E N T L Y .  
A PYRO S Y S T E M  CANNOT B E  D I SABLED F O R  A K 1  F A ! LUR E o  

2 1 - 1 4  AN ARMED P Y RO S Y S T EM ( S l  THAT CANNOT B E  DEARMED I S  CONS I DE R E D  U N S A F E  FOR T H E  V l BRAT l ON I S HOCK 
ENV I RONMENT ASSOC I AT E D  W I TH LUNAR TOUCHDOW N o  

RULE NUMBERS 2 1 - 1 5  THROUGH 
2 1 • 1 9  ARE R E S E RV E D •  

M I SS I ON R EV DATE S EC T I ON GROUP PAGE 

APOLLO 14 FNL 1 1 / l / 7 0  LM S E QU ENT I AL MANAGEMENT 
AND PYROT ECHN I C  2 1-2 



R RU�E 
- - -----

2 1 - 2 0  

2 1 - 2 1  

COND I T I ON /MA�FUNC T I ON 1 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S E C T I ON 2 1  - �M SEQU ENT I A �  AND P Y RO T E CHN I C  

PHASE I RU� I NG I C U E S / NO T E S / COMMENTS 
-------------------------------------------------------------------------------------------------

I I I 

I I I 

--------

S P EC I F I C  
------ --

I I I 

�oss OF--- I I I R E F  MA�F PROC EO---
I I I 

A .  ONE P Y R O  S Y S T E M  ' A� �  ' A • 1 .  DE�AY STAG I NG AS I l ED R E �AY 
I I �ONG AS POSS I B � E  I 

I I I CSM R E SCUE MAY B E  R E QU I R E D  DUE T O  
' DOCKED I 2 .  CONT I NU E  M I SS I ON I R CS REO� I NES 
I I I 

' UNOOCKED I NO-GO C I RC I 
I I I 

1 PR E-PD I I 3 .  DOCK ASAP I 

I I NO-GO P D I  I 

I I I 

' POWE R E D  I 4 • t A l  PO l T O  PO l + !i+30 I 

' DESCENT I ABORT I 

I I I B )  P O l  + 5 + 3 0  TO T O  _ ,  
I I CONT I NU E  M I SS I ON I 

I I I 

1 �UNAR I 5 · l. ! F T  OFF A T  N E X T  I 

' STAY I B E S T  OPPOR TUN I T Y  I 

I I I 

B . TWO PYRO SYST EMS ' A � L  • s . 1 ·  qocK ASAP I 

I I I 

1 POWER E D  I 2 .  ABORT PR I OR TO 5+30 I 

' DE S C E NT I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

UNAB� E  TO D I SARM I I I 

PYRO SYST E M t S l  ' A � �  ' CON T I NU E  M I SS I ON I R E F  MA�F PROC EO---
I 1 NO-GO PO l I 

I I I l ED RE�AY ' 
I I I 

I ' fOR UNS TAGED OPERAT I O N •  I C S M  R ESCUE MAY B E  R E QU I R E D  DUE TO 
I 1 P �ACE ONE ASCENT I RCS R E O� I NE 
I ' BA T T E R Y  ON BUS POW E R I NG I 

I ' TH E ACT I VE GU I DA N C E  I 

I ' S Y S T EMS• I 

I I I 

I ' STAGE AS REQU I R E D  I N  ORB I T I 

I I I 

1 POWERED ' ABORT I 

' DESCENT I I 

I I I 

1 l.UNAR 1 l..I F T  OFF AT N E X T  B E S T  I 

1 S T AY ' OPPORTUN 1 T Y  I 

I 1 NO-GO EVA I 

I I I 

I I I 

I I I 

I I I 

M I S S I ON R EV DATE SECT I O N  GROUP PAGE 

APOI.l.O 1 4  F N L  l l / 1 / 7 0  l.M SEQUENT I Al. SPEC I F I C  
AND PYROTECHN I C  21-3 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 2 1  - LM SEQUENT I AL AND PYROTE CHN I C  

R RULE COND I T I ON /MALFUNC T I ON ' PHASE 1 RUL I NG t C U � S / NOT�S/COMMENTS 
-- ----- -------------------------------------------------------------------------- -----------------------

2 1 - 2 2  A RELAY K7 THROUGH 1 AL L  
K 1 5  I N ADV E R T E N T L Y  t 
CLOSES t 

A o  SYSTEN A 

B o  SYSTEM B 

C o  BOTH SYST EMS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 R ELAYS 

' K 7  - RCS PRES 

1 K B  - LAND GEAR DEPLOY 

t K B A  - LAND GEAR DEPLOY 

' K9 - DPS CRYO H E  PR ESS 

1 K l O  - ASC H E  TANK 1 

t K 1 l  - ASC HE TANK 2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 K l 2  - ASC F U E L  AND OX COMP VALVE 
t ( SY S T E M  B ONLY ) 

' K 1 2 A - ASC F U E L  
t V A LVES 

AND 

1 K 1 3  - DPS FUEL AND O X  VENT 

' K l 4  - DPS AMB I ENT HE 

C OMP 

1 K 1 �  - DPS FUE L AND O X  C OMP VALVES 

1 A o CON T I NU E  M I S S I ON ' A A ND B - P R I OR TO DPS CRYO H E  
t P RESS o THE F A I L � D  SYS T E M  W I LL � E 
I D I SABLED FOR ALL PYRO FUNC T I ON S •  
1 SUBSEYU E N T  P Y R O  FUNCT I ONS W I L L B E  
1 ACCOM P L I SHED US I NG SYST EMS A A N D  B o  

' OPEN LOG I C  POW E R  
1 1 1 A ' 1 C / B  UNT I L  A F T E R  D P S  
1 SH E  PRESSU R I ZA T I ON ,  C LOSE 
1 D ES PROPULS I ON FUEL 
1 AN D  OX I D  V E N T S  T H E N  C LOSE 
' LOG I C  POW E R  · 1 1 A 1 1 C / B o  

1 B o CONT I NU E  M I S S I ON 

1 0P E N  LOG I C  POWER 
1 1 1 B 1 1  C/B UNT I L  A F T E R  DPS 
' SHE PRESSUR I ZAT I O N ,  C LOSE 
1 D ES PROPULS I ON 
' F U E L  AND OX I D  VENTS 
1 T H E N  CLOSE LOG I C  POWER 
1 1 1 6 1 1  C / B o  
I 
1 C o  l •  CONT I NU E  M I SS I ON 
I 

2 o  P R I OR T O  t 
POS I T I ON I NG MAS T E R  1 
A R M  SW T O  I ' ON ' ' --- I 

C LOSE DES HE REG l 1 
A N D  2 AND DES t 
PRO PULS I ON F U E L  1 
A N D  O X I D  V E N T S o  t 
A L S O o  T H E  DESCENT 1 
PROP ELLANT ! SO L  VLV 1 
SW I T CH MUST BE H ELD 1 
I N  T H E  F I R E  POS I T I ON 1 
W H E N  THE MAST ER ARM 1 
S W I T C H  I S  POS I T I ONED 1 
TO 1 1 0N 1 1  FOR THE 1 
F I R S T  T I M E •  t 

3 o  OPEN DES HE R EG l AT 1 
T I G  OF DPS l BURN t 

I 
I 

M I SS I ON R EV D A T E  SEC T I ON GROUP PAGE 

APOLLO 14 F N L  l l / l / 7 0  LM S E YUENT I A L  S P EC I F I C  
AND P Y ROTECHN I C  2 1-4 



NASA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

S E C T I ON 2 1  - LM SEQUENT I AL AND P Y ROT ECHN I C  

R RULE COND I T I ON/MALFUNC T I ON ' PHAS E  1 RUL I NG 1 C U E S / NO T E S / COMME N T S  
-- ----- -------------------------------------------------------------------------------------------------

2 1 - 2 3  UNABLE TO STAGE 

A •  ASCENT AND 
DESCENT S T AG E S  
S T I L L  R I G I DLY 
T I I:: D TOGETHER 

B o I NCOMPLET I:: 
STAG I N G •  V E H I CLE 
NOT R I G I D  

RUL.E NUMBERS 2 1 - 2 4  
THROUGH 2 1 -49 
A R E  RESERVED 

M I SS I ON 

I I 
I I 
I I 
I I 
I I 
I I 
' RNDZ • A ,  
I I 
I I 
I I 
I I 
I I 
1 RNDZ ' B • 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

REV DAT E 

I 
I 
I 
I T H I S  RULE ONLY A P P L I ES T O  A L T E R N A T E  
I M I SS I ONS 
I 

l o  CON T I NU E  M I SS I ON I A o  CSM R ESCUE MAY B E  I N I T I AT E D  D U E  
I TO RCS REOL. I N ES 
I 

2 •  U S E  RCS FOR I 

MANEUVERS I 
I 

1 o  E X E C U T E  CSM RESCU<. I B o  E V T  M A Y  B E  kEQU I RED BECAUSE OF 
I I NAB I L I T Y TO DOC K o  

2 .  GO T O  DR I F T I NG F L I GH T ' 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SECT I O N  GROUP PAGE 

APOL.L.O 14 FNL. 1 1 / 1 / 7 0 L.M SEQUENT I A L.  SPEC I F I C  
AND P Y ROTECHN I C  2 1•S 



R I T E� 
-- ----

2 1 - 5 0  

N A S A  - M a n n e d  S p a c e c r a f t  C e n te r  

M I S S I O N  R U L E S  

S E C T I O N  2 1  - LM SEQUENT I A L AND P Y ROTECHN I C  - CONCLUDED 

--------------- --------------
I PRE LAUNCH I NS T RUME N T A T I ON I 

-----------------------------

MEAS DESCR I P T I ON PCM ON BOARD CA T E GORY M I S S I UN R U LI:. 

ED R L Y  A K 1 -K6 GY02 0 1 X  SYS A STAG I NG L I GH T  M 2 1 - 1 • 2 •  ;o ,  
COMMON 
CAUT I ON HD 
L I GHT 

E D  R L Y  B K 1-K6 GY0202X SYS B S T AG I N G  L I GHT M 2 1 - 1 • 2 '  ;o ,  

ED R L Y  A K 7-K 1 5  GY02 3 1 X  -------- H D  2 1 - 1 •  ;o ,  2 2  

ED R L Y  B K 7-K 1 5  GY02 3 2 X  ----- --- H D  2 1 - 1 • 3 •  2 2  

S E L E C T E D  E D  B A T  ------ M E T E R  M 2 1 - 1 • 2 •  2 0  
VOLT 

(' 

M I SS I ON REV DATE SECT I O N  GROUP PAGE 

APOLLO 1 4  FNL 1 1 / 1 1 7 0  LM SEQUENT I AL PRELAUNCti 
AND P Y ROTECHN I C  I NS T R  2 1-6 

R E F E RI:.NCE 

D o  2 0 o  :0 1 •  

1 :0 •  2 0 o  2 1 '  
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R I T E� 
- · ----

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S E C T I ON 2 2  - L M  E L EC T R I CAL POWER 

I G E N E RAL 1 

2 2 - 1  T O  I N I T I AT E  MANNED LM M I S S I ON PHASES t T H E  ELECTR I CAL POWER S Y S T E M  M U S T  PROV I DE T H E  FOLLOW I NG 
M I N I MUM CAPAB I L I T I ES---

NOTE 

LM AC T I V E RENDE ZVOUS / C O N T I NGENCY R E TURN ASSUMED 

A • DOC K E D  W I T H HATCH OP E N  AND T UNNEL C L E AR 

l •  CDR OR LMP BUS 

2• TWO DESCENT BAT T ER I ES W I TH A SS OC I A T E D  FEEDER OR O N E  ASCENT B A T T E R Y  W I TH 
ASSOC I A T E D  F E EDE R .  

3 •  SUF F I C I ENT AVA ILABLE ASCENT O R  DESCENT ELE C T R I C A L  E N E RG Y  T O  COMPLE T E  T H E  
P L A N N E D  ACT I V I T Y P E R I O D .  

B t  DOC K E D  W I TH HATCH CLOS E D  

1 .  CDR AND LMP BUSES 

2 •  TWO DESCENT B A T T E R I ES PLUS ONE ASCENT B A T T E R Y  O R  BOTH A SC E N T  BA T T ER I ES .  

3 •  BOTH ASCENT F E E D E R S  

4 •  SUF F I C I ENT AVA I LABLE A S C E N T  OR D ESCENT E L EC T R I C A L  E N E R G Y  TO COMP L E T E  T H E  
PLANNED AC T I V I T Y P ER I OD P L U S  A R E S E R V E  OF l HOUR • 

c.  UNDOCKED /S E P A RA T I ON A N D  SUBS E QUENT PHASES S E E  LM TELMU G O / NO G O  CR I T E R I A - PAGE 3 - l S •  

M I SS I ON R E V  D A T E  S EC T I ON 

APOLLO 14 FNL l l / l / 7 0  LM E L E C T R I CAL 

GROUP PAGE 

G E N E R A l.  
2 2 - 1  



R I T E� 
-- · ----

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S EC T I ON 2 2  - L M  E L EC T R I CAL POWER 

22-2 DE F I N I T I ONS---

LOSS OF CDR OR LMP BUS 

A o  I NAB I L I T Y T O  MA I N T A I N  BUS VOLTAGE G R E A T E R  T HA N  2 6 o 5  VDC 

B o  A BUS CURRENT GREA T ER T HAN O R  EQUAL T O  9 0  AMPS 

LOSS OF AN EPS B A T T ERY 

A• B A T T E R Y  OU TPUT L E S S  THAN OR EQUAL TO 2 AMPS WHEN CONN E C T E D  TO A BUS 

Bo TEMPERA TURE G R E A T E R  T HAN OR EQUAL T O  1 4 5 D E G  F W I TH VOLTAGE EQUAL ( UN ST A G E D  
CON F I GURAT I ON )  OR L E S S  T H A N  N O M I NAL I S TAG�D CON F I GURAT I ON > •  AND CURREN T L E SS 
THAN NOM I NA L  

C o  I NA B I L I T Y TO MEET VOL TAGE REGULA T I ON A T  REQU I R E D  LOAD 

D o  I NAB I L I T Y T O  B E  CONN E C T E D  TO A F EEDER DUE T O  A MALFUNC T I ONED ECA 

E o  B A T T E R Y  OPEN C I R CU I T  VOLTAGE BELOW 3 l o B  VDC S T E ADY S T A T E  

LOSS OF A D C  B U S  F EEDER 

A o  DESCENT - I NAB I L I T Y TO USE AS A POWE R  PATH THE E L EC T R I C A L  CONN E C T I ONS F ROM 
THE OUTPUT T E RM I NALS OF THE DESCENT EC A ' S  TO THE DFR 

B o  ASCENT - I NAB I L I T Y TO USE AS A POWER P A T H  T H E  E L EC T R I CAL CONN E C T I ONS F ROM 
THE OUTPUT T E RM I NALS OF THE A S C ENT ECA ' S  TO THE �AT F � E D  T I E  C I RCU I T  
BREAKERS 

LOSS OF OVERCURRENT PROT E C T I ON 

A o  DEF I N I T E LOSS I F---

1 1 )  BOTH C I RCU I T  BREAKERS POW E R I NG THE ECA 1 S  FA I L  OPEN ( AL L  DESCENT OR ALL ASCENT 
B A T T ER I ES •  D E P ENDENT ON WH I CH PA I R  OF C I RCU I T  BREAKERS F A I L E D ) 

( 2 )  F A I LU R E  OF AN ASCENT BAT TERY NORMAL F E E D  CONTACTOR 

B o  PROBABLE LOSS I F---

I l l  UNABLE TO MEASURE A � A T T E R Y  CURRENT BOTH ONBOARD AND ON T E L EM E T R Y  

( 2 )  U N A B L E  TO TAKE THE B A T T E R Y  O F F  L I NE 

LOSS OF AN I NV E R T E R  AND /OR ASSOC I A TED AC D I S T R I BUT I ON 

A o  AC BUS VOLTAGE LESS THAN OR EQUAL T O  l l O o 5  O R  G R E A T E R  T HAN O R  EQUAL T O  1 2 0  
VAC 

B o  A C  B U S  F R EQUENCY L E SS T HAN OR EQUAL TO 3 9 0  O R  G R E A T E R  THAN O R  EQUAL T O  4 1 0  
HZ 

C, POWER CANNOT BE SUPPL I E D TO A N  AC BUS 

22-3 ANY SPEC I F I C EPS M I SS I ON R U L E  R EQU I R I NG A NEXT BEST OPPORTU N I T Y  L I FTOFF W I LL BE CAUSE FOR 
T ER M I NA T I ON OF A N  EVA , ADDI T I ONALL Y •  A C R EWMAN W I LL R E TURN FROM T H E  EVA TO COR RECT THE 
FOLLOWI NG---

A o  A DESCENT B A T T E R Y  MALFUN C T I ON REQU I R I NG THE BA T TE R Y  T O  B E  TAKEN OFF L I NE •  

B o  A N  I NV E R T E R  MALFUNC T I ON I F  T H E  S T E E R A B L E  A N T ENNA I S  A F F E C T � D  ! ASSUM E S  T HE 
ERECTABLE A N T EN N A  I S  NOT DEPLOYED ) •  

RULE NUMBERS 22-4 THROUGH 22-9 AR E  RES E R V E D .  

M I SS I ON R EV DATE S EC T I ON GROUP PAGE 

APOLLO 14 F N L  1 1 / l / 7 0  LM E L EC T R I C A L  GENERAL 
2 2-2 



R I T EM 

NASA - Manned Spacecr aft Center 

M I S S I O N  R U L E S  

S EC T I ON 2 2  - L M  E L EC T R I CA L  POWER 

1 MANA GEMENT 1 

2 2- 1 0  THE M I S S I ON W I LL BE C ON T I NUED A F T E R  L I F TOF F W I T H T H E  LOSS OF OVERCU�RENT P R O T E C T I ON .  I f  TH I S  
PROTECT I O N  I S  LOST P R I O R  T O  L I F T O F F • A HOLD W I L L  B E  CALL E D •  

A 0 I F  OV ERCUR R E N T  PROTE C T I ON IS LOST ON AN I ND I V I DUAL DESCENT B A T T ERY o T H E  BATT E R Y  W I L L B E  
L E F T  O N  L I N E EXCEPT F O R  EVA o 

B o I F  A L L  D E SCENT OVERCURRENT PROTEC T I O N  I S  LOST o B O TH ASCENT B A T T E R I E S W I LL BE PA�ALLELED 
W I TH THE DESCENT BAT T E R I ES ON L I N E P ER I OD I CALLY TO MON I T OR CURRENT AND OB T A I N  A CONSUMABLE 
T R E N D •  

C o I F  ONE OR B O T H  ASCENT B A T T E R Y  NORMAL F E E D  CONTACTORS FA I L  OPEN o T H E  SPAC ECRAFT W I L L BE 
CONF I GURED WHEN ASCENT STAGE ONLY OPERA T I O N S  AR E R EQU I RE D •  U S I NG T H E  BACKUP F E EDS ON BOTH 
ASC E N T  BAT T E R I ES W I T H THE CROSST I E S L E F T  OPEN• 

2 2- 1 1  THE ASCENT B A T T E R I ES W I LL B E  P R ECOND I T I O N ED fOR---

A o  ABORT STAG I NG W I T H T W O  ASCENT BAT T E R I E S / S P L I T  B U S  O P � RA T ! ON - BY REMOV I NG A M I N I MU M  O F  2 o 5  
AMP HOURS F ROM T H E  B A T T ERY O N  THE LMP BUS ( NORMALLY B A T TE R Y  5 )  A N D  A M I N I MU M  O F  5 AMP HOURS 
FROM THE B A T T ERY ON THE CDR BUS ( NORMALLY B A T T E R Y  6 !  I MMED I A T EL Y  P R I O R T O  P O l o 

B o  LUNAR L / 0  O R  S TA G I NG DUR I NG COAS T I NG F L I GH T  W I T H T W O  ASCENT B A T T ER I E S / SP L I T  BUS OPERA T I ON -
BY R E MOV I NG A M I N I MUM OF 2 o 5  AMP HOURS FROM EACH ASCENT B A T T E R Y  I MM E D I A T E L Y  P R I OR TO 
D I SCONNE C T I NG T H E  LAST DESCENT BAT TERY FROM EACH BUS o 

C o  LUNAR L / 0  O R  STAG I NG DUR I N G  COAST I N G F L I GH T  W I TH ONE ASCENT B A T T E R Y / T WO BUS OPERA T I ON - BY 
REMOV I NG A M I N I M UM O F  5 AMP HOURS FROM T H E  REMA I N I MG ASCENT BATTERY I MMED I AT E L Y  P R I OR T O  
D I SCONNEC T I NG TH E  LAST DESCENT B A T T E R Y  F R OM T HE BUS E S o  

2 2 - 1 2  T H E  B A L  LOAD CROSS T I E S C 3 0A l W I L L  BE O P E N  F O R  MA I N  PROPU L S I ON BURNS o S T AG ! NG o  A N D  WHENEVER AGS 
I S  I N  THE OPERATE MODE W I T H BOTH 1 1 AEA 1 1 C I RCU I T  BREAKERS CLOS E D o  THE BUS CROSST ! ES C l OOA l W I LL 
NOM I NALL Y NEVER BE C LOSED • 

22- 1 3  E L EC T R I CA L  POWER W I LL NEVER BE I N T E NT I ONALLY APP L I ED TO A SHO RT TO HELP D E T ER M I N E  I TS LOCAT I ON 
UNLESS T H E  F E �D E R  FAULT L I GHT HAS F A I L E D •  A GOOD BUS W I LL N E V E R  BE CROSST I ED I N TO A SHORT OR 
PO SS I BL E  SHOR T •  

2 2 - 1 4  THE I NV E R T ERS W I LL B E  S W I TCHED FOR A VOLTAGE LESS THAN O R  EQUA L T O  1 1 2 VAC OR A FREQUENCY 
GREATER T HAN OR EQUAL TO 402 OR L E S S  T HA N  OR EQUAL T O  3 9 8  H Z o  

M I SS I ON R EV D A T E  S EC T I O N  

AP09LO 1 4  F NL l l / l / 7 0  LM E L EC TR I CA L  

GROUP PAGE 

MANAGEMENT 



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT ION 2 2  - L M  ELEC T R I CAL POWER 

22-15  BATTERY MANAGEMENT W I LL BE PERFORMED ONLY DUR ING LUNAR STAY PER I ODS AND THEN ONLY I F  I T  CAN 
PREVENT V I OLAT ION  OF CONSUMABLE REDLI NES DUE TO LOSS OF A S I NGLE DESCENT BATTERY•  

22-16  FOR A SHORTED DESCENT FEEDER o THE ASCENT BAT T ER I ES W I LL BE PLACED ON NORMAL FEED W I T H  THE SHORT 
I SOLATED V I A  THE DEADFACE RELAY . OPERA T I ONALLY T H I S  RESULTS IN THE LOSS OF ALL REMA I N I NG DESCENT 
ELECTR ICAL ENERGY FOR CONSUMABLE CONS I DERAT I ONS•  THE TWO DESCENT BATTER I ES THAT ST I LL HAVE AN 
OPERABLE F EED PATH W I L L BE USED ONLY IF NECESSARY TO MA I NT A I N  CREW SAFETY ,  

22-17  I F AN ASCENT BATTERY IS  LOST AT ANY  T I ME EXCEPT DUR I NG POWERED DESCENT o THE  REMA I N I NG ASC ENT 
BATTERY W I LL BE USED AT THE REQU I RED T IME BY PLAC I NG THE BATT tRY ON I T S  NORMAL AND BACKUP 
F EEDPATHS W I TH THE BUS CROSS-T I E  ( 100A l CB ' S  CLOSED• PR IOR  TO PRESS I Nu THE ABORT STAGE BUTTON o 
THE DESCENT  BATTER I ES MUST BE TURNED OFF AND THE DES ECA CB 1 S  ( 2 )  MUST BE OPENED• DUR ING  POwERED 
DESCENT THE REMA I N ING  ASCENT BATTERY W I LL BE USED ONLY ON I TS NORMAL FEEDPATH AND W I TH THE 
CROSS- T I E  CB 1 S  OPEN ,  SHOULD THERE B E  AN ABORT STAGE DUR I NG POWERED DESCENT AFTER ONE ASCENT 
BATTERY HAS FA l LED o  THE ASSOC I ATED BUS W I LL BE LOST AT STAG I NG ,  

22-18  FOR A N  OPEN  DESCENT F EEDER O R  FOR THE LOSS O F  TWO DESCENT BATTER I ES ON THE SAME BUS THE CROSS 
T I E  BAL LOAD C I RCU I T  BREAKERS W I LL BE CLOSED ON THE LUNAR SURFACE AND THE MI SS I ON CON T I NUED 
W I TH I N  THE CONSUMMABLES BUDGET , 

22-1 9 FOR A SHOR TED ASCENT FEEDER ON THE LUNAR SURFACE •  THE ASCENT BAT TER I �S W I LL NOT BE CONNECTED 
UNT I L  THE NOM I NAL T I ME TO MEET PRECOND I T I ON I NG REQU I REMENTS ,  

M I SS I ON REV DATE SEC T I ON 

AP09LO 1 4  FNL l l / l / 7 0  LM E L EC T R I CAL 

GROUP PAGE 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S EC T I ON 2 2  - � M  E L EC T R I C AL POWE R  

R ' RULE COND I T I ON / MALFUNC T I ON ' P H A S E  1 RUL I NG t CU�S/NOTES /COMM�NTS 
-- ----- --------- --------- -------------- -- ------ --- ----------------------------- --------- -------------- --

22-20 LOSS OF 
BUS 

I I 
E I THER DC I I 

I I 
I I 
' ALL 1 A o  

' I I 
' DOCKE D  ' B •  
I I 
I I 
I I 
I I 
' ' 
' ' 
' ' 
I ' 
' ' 
' ' 
' ' 
1 UNDOC K E D  I C o  
' ' 
' PRE-P O l  I D .  
' I 

' POWE R E D  ' E •  
' D E SCE NT ' 
' ' 
1 L.UNAR ' F •  
' S T AY ' 
' ' 

M I SS I ON REV DATE 

------ ----- -
I S P EC I F I C  I 

--- ------ ---

DEL.AY S T AG I NG A�AP 

CONT I N UE M I SS I ON 

1 o  DO NOT UNDOCK 

2 .  C R E WM EN OPERAT E 
W I T H  CONNEC T I N G  
H A T C H E S  OPEN AND 
TUNNEL. C L E A R  

3 .  PER FORM L I M I T E D  
SYS TEMS EVAL.UA T I ON 

DOCK ASAP/ NO GO C I RC 

NO GO P O l / DOCK ASAP 

ABORT 
DOCK ASAP 

� I F T O F F  AT NE X T  
B E S T  OPPORTUN I T Y 

SECT I ON GROUP 

' 
1 R E F  MA�F PROC EP S---

1 1 UNSTAGED DC �US 

1 2 STAGED DC BUS 
' 
' 
' 
' 
' 
1 • �OSS OF DC BUS RESULTS I N  �OSS OF 
1 ONE PYRO S Y S T E M  

1 • L. O S �  OF E I TH E R  DC B US DUR I NG 
1 DESCE NT ENG I N E BURNS RESULTS I N  
1 T HROT T L. ! NG T O  1 0 0  P E RC ENT • I F  ON 
1 ! NV 2 •  L.OSS OF THE LMP BUS CAUSES 
1 T H E  E NG TO S H U T  DOWN • 

PAIOE 

APO��O 14 FN� 1 1 / l /70  �M E � EC T R I CA� S P EC I F I C  



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 2 2  - L M  ELECTR I CAL POWER 

R RULE COND I T I ON/MALFUNCT I ON ' PHASE 1 

2 2- 2 1 SHORTED DC BUS 
FEEDER 

A.  DESCENT 

B. ASCENT 

M I SS I ON 

I 
I 
I 
I 
I 
' ALL  

1 UNDOCKED 

' PRE-P O I  

' POWERED 
' DESCENT 

' LUNAR 
' STAY 

1 ALL  

' DOCKED 

1 UNDOCKED 
I 
' PRE-PD I 
I 
I 
' POWERED 
' DESCENT 
I 
1 LUNAR 
' ST AY 
I 

I 
I 
I 
I 
I 
I 
I A. l .  
I 
I 2 .  
I 
I 3 ·  
I 
I 4 .  
I 
I 
I 5 .  
I 
I 
' s . 1 .  
I 

2 .  

I 3 .  
I 
I 4 .  
I 
I 
I 5 .  
I 
I 
I 6 .  
I 
I 

REV DATE 

RUL I NG 

CON T I NUE M I SS I ON 

NO GO C I RC/DOCK ASAP 

DOCK ASAP 

ABORT 
DOCK ASAP 

L I F TOFF AT NEXT BEST 
OPPORTUN I TY 

DELAY STAG I NG ALAP 

CON T I NUE M I SS I ON 

( A )  DO NOT UNDOCK 

( B )  CREWMEN OPERATE  
W I TH CONNECT I NG 
HATCHES OPEN AND 
TUNNEL CLEAR 

( C )  PERFORM L I M I TED 
SYSTEMS 
EVALUAT I ON 

DOCK ASAP/NO GO C I RC 

NO GO PD I  
DOCK ASAP 

ABORT 
DOCK ASAP 

Ll F TOFF AT NEXT 
BEST OPPORTUN I TY 

SEC T I ON GROUP 

' CUES/NOTES/COMMENTS 

REF MALF PROC EPS---

' 1 UNSTA�ED DC BUS 

' 2 S TAGED DC BUS 

' • SEE MANAGEM�NT RULE 22-16 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' • SEE MANAGEMENT RULE 22-19 

PAGE 

APOLLO 1 4  FNL 1 1 / l /70 LM ELECTRI CAL SPEC I F IC 
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R RULE 
- - -----

22-22 

COND ! T ! ON /MALFUNC T ! ON 1  

NASA - Manned Spacec raft cente r 

M I S S I O N  R U L E S  

SECT I ON 2 2  - L M  E L EC T R I CAL POWER 

PHASE I RUL I NG I C U E S / NO T E S / COMMENTS 
-------------------------------------------------------------------------------------------------

I I I 
I I I 

LOSS OF ASCENT I I I R E F  M A L F  P ROC EP S---
B A T T E R Y I S )  I I I 

I I I 2 STAGED DC BUS 
A o  LOSS OF O N E  1 DOCKED I A .  l •  CON T I NU E  M I SS I ON I 

I I NO GO C ! RC I 4 S T AGED B A T T E R Y  
ASCENT BATTERY I I DO NOT S TA G E  UNL ESS I 

1 UNDOCK ED I D E SC E N T  BAT T ER I E·s I 
I I AND 02 A R E  D E P L E T E D  I 
I I I 

1 PR E-P D !  I 2 .  R E T U R N  T O  V ! C ! N ! T Y I 
I I OF C S M  ASAP I 
I I NO GO PD ! I 
I I I 
I I DO N O T  S T AGE UNLESS I 
I I DESC E N T  BAT T E R I E S I 
I I AND 02 A R E  D E P L E T E D  I 
I I I 
' POWERED I 3 •  < A  l PO l TO P O I  + 5 + 3 0  I 
' DESCENT I - ABOR T I 
I I D E L A Y  STAG I N G  A L A P  I 
I I I 
I I ( B )  PO l + 5 + 3 0  TO I 
I I TD - CON T I NUE I 
I I M I SS I ON I 
I I I 
1 L.UNAR I 4 .  L I F T OF F  A T  N E X T  I 
' STAY I B E S T  OPPOR T U N I T Y I 
I I I 

B e  LOSS OF TWO 1 AL L.  ' B • l •  DO NOT S TA G E  I NOT E--- T H I S  RULE DOE S NOT APPLY 
A'S C EN T  BAT T E R I ES I I I A F T ER P D !  + 5 + 3 0  

I I DO NOT UNDOCK I 
I I I 
I I DOCK ASAP I F  I 
I I UNDOCKED I 
I I I 
I I I 

. 

M I SS I ON R EV D A T E  SECT I ON GROUP PA<OE 

APOL.L.O lit FNL U / l / 7 0  L. M  E L E C T R I CAL. SPEC I F I C  
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N A S A  - M a n n e d  S p a c e c r a f t C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 2 2  - L M  ELEC T R I CAL POWER 

R RULE COND I T I ON/MALFUNCT I ON ' PHASE 1 RUL l NG 1 CUES/NOT ES/COMMENTS 
- - ----- -------------------------------------------------------------------------------------------------

22-23 

I I I 

I I I 

LOSS OF DESCENT I I I REF MALF PROC EPS---
BATTERY < S I  I I I 

I I I 1 UNSTAGED DC tlUS 
Ao LOSS OF ONE ' ALL 1 A o  CONT I NUE  M I S S I ON I 

DESCENT BATTERY I I I 5 UNSTAGED BAT TB ABNORMAL 
I I I 

I I I NOT E.--- S�E MANAGEMENT I<ULE 
B o  LOSS OF TWO ' ALL 1 B o  CONT I NUE M I SS I ON I CONSUMABI.t:S DI CTATE GO/NO 

DESCENT BAT T ER I ES ' I I REMA I N I NG M I SS I ON PHASES•  
I I I 

c .  LOSS OF THREE ' DOCKED • c .  1 o  DO NOT  UNDOCK I 

OR MORE DESCENT I I OPERATE W I TH I 

BATTER I ES I I CONNECT I NG HATCHES I 

I I OPEN AND TUNNEL I 

I I C LEAR I 

I I I 

1 UNDOCKED I 2 ·  DOCK ASAP o NO GO C I RC '  
I I I 

1 PRE-PO I  I 3 o  NO  GO PD I  I 

I I DOCK ASAP I 

I I I 

' POWERED I 4o ( A  I P D I  TO  L O  GATE - I 

' DESCENT I ABORT DOCK ASAP I 

I I I 

I I ( B I  L O  GATE T O  T D  - I 

I I CONT I NUE M I SS ION I 

I I I 

1 1.UNAR I 5 o  i. I F T  OFF AT NEXT I 

1 STAY I BEST OPPORTUN I T Y  I 

M I SS I ON REV DATE SEC T I O N  GROUP PAGE 

APOLLO 1 4  FNL 1 1 / 1 / 7 0  LM ELECTR I CAL SPEC I F I C  
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S EC T I ON 2 2  - L M  ELEC T R I C AL POW E R  

R RULE CON D ! T I ON / M ALFUNC T I ON 1  PHAS E 1 RUL I NG 1 CUE S / NO T E S /COMMENTS 
- - ----- --------------------------------------------------------------------------- ----------------------

2 2 - 2 4  LOSS OF I NV E R T E R ! S )  1 

A ,  LOSS OF ONE 
J NVER T E R  

B e  LOSS OF BOTH 
I NV E R T E R S  

1 AL L  ' A •  l •  CON T I NU E  M I SS I ON 
I I 
I I 
' DOCKED ' B • 1• CON T I NU �  M I SS I ON 
1 UNDOCK ED 1 NO GO C l RC 
I I 
1 PR E-P D I  1 2 • DO NOT P E RFORM P D I  
I I 

R E F  MALF PROC EP S---

t 6 I N VE R T E R  
I 
I 
' • LOSS OF AC POWER RESULTS I N  LOSS 
1 OF D P S  G I MBAL S • RR o S-BND S T E E RA B L E  
t ANT ( HB R  TM l o  BOTH F O A l  SPHERE S •  • 
1 HBR TM I S  AVA I LABLE F ROM AN OMN I 
1 ANT ENNA AND A 2 1 0  F T e  MSFN S I T E ,  

' POWE R E D  I 
' DESCENT I 

3 • l A )  PO l TO LO GA T E  - ' 
ABORT t 

I I 
I I 
I I 

( B )  LO GATE TO TO • t 
C ON T I NU E  M I SS I ON ' 

I I 
' LUNAR I 4e CON T I NUE M I S S I ON t 

2 2 - 2 5  LOSS OF AC BUSES 

A, LOSS OF BUS A 

Be LOSS OF BUS B 

C o  LOSS OF B O T H  
B U S  A AND B 

' ST AY I 
I I 

' DOCKED ' A •  1 •  CON T I NU E M I SS I ON 
1 UNDOCKED t NO GO C I RC 

I P R E-P O l  I 
' POWE R E D  I 
' DE SC E N T /  I 
' LUNAR I 
' S T AY I 

I 
I 
I 
I 

2 e  CON T I NUE M I SS I ON 

' AL L  ' B •  CONT I NU E  M I S S I ON 
I 
I 
I 
I 

I I 
' DOCKE D /  ' C • 1 •  CON T I NU E  M I SS I ON-
1 UNDOCKED ' NO GO C l RC 
I I 
1 PRE•PD l t 2 ,  DO NOT PERF ORM PO I 

' POWERE D  t 3 • l A )  P O I  T O  LO GATE• 
' DE SC E N T  1 ABORT 
I 
I 
I 
I 
' LUNAR 
' STAY 
I 

t ( B )  LO GAT E  TO TO -
t CONT I NU E  M I SS I ON 

t 4 e  CON T I NU E  M I SS I ON 

I 
RU�E NUMB E RS 2 2-26 1 

· TH ROUGH 2 2 -49 I 
ARE RESERV E D ,  t 

M I S S I ON REV DATE SEC T I ON G ROU P 

R E F  MALF PROC EP S---

I 6 I NV E R T E R  

1 LOSS OF AC BUS A k ESUL T S  I N  L OS S  
1 OF DPS G I MBAL CON T R O L o  R E N D Z  RADAR o 
t AND I NT EGRAL L I GH T I N G  

1 LOSS OF AC BUS B RESULTS I N  LOSS 
1 O F  S-BAND S T E E RABLE ANT ENNA l HB R  TM ) 
1 AND NUME R I C  L I GH T I NG •  H B R  TM I S  
1 AVA I LA B L E  FROM A N  OM N l  ANTENNA AND A 
t 2 1 0 F T  MSFN S I T E ,  

1 LOSS OF BOTH AC BUS E S  R ESUL TS I N  
1 T H E  ABOVE PLUS LOSS O F  BOTH FOA l 
t S P H E R E S  AND T H E  AOT 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' 
I 
I 
I 
I 
I 
I 
I 
I 

PAGE 

APOLLO 1 4  FNL 1 1 / 1 / 7 0  LM E L E C T R I CAL 
POWE R  

SPEC I F I C 
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R I T EM 
-- -----

2 2 - 5 0  

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 2 2  - L M  ELEC T R I CAL POWER - CONCLUDED 

M EAS DESCR I P T I O N  PCM 

AC BUS F R E Q  GC0 1 5 5F 
AC BUS VOL TS GC0 0 7 l V  

BA T l CUR GC l 2 0 l C  
B A T  2 CUR GC l 2 02C 

LMP BUS VOLTS GC0 3 0 2 V  
BA T 1 VOL T S  GC 0 2 0 1 V  
BAT 2 VOL T S  GC0 2 0 2 V  
BAT 5 VOLTS GC0 2 0 5V 

BAT 3 CUR GC 1 20 3C 
B A T  4 CUR GC 1 2 0 4C 

CDR BUS VOLTS GC0 3 0 l V  
BAT 3 VOL T S  GC0203V 
BAT 4 VOLTS GC0204V 
BAT 6 VOL T S  GC0206V 

BAT 5 CUR GC 1 2 0 5C 
BAT 6 CUR GC l 2 0 6C 

BAT 1 MAL GC9 9 6 1 U  
B A T  2 MAL GC9 96 2 U  
B A T  3 MAL GC9963U 
BAT 4 MAL GC9964U 

BAT 6 MAL GC9966U 
B A T T E R Y  M A L  GL404 7X 

BAT 1 LOW TAP GC43 6 2 X  
B A T  2 LOW TAP GC4364X 
BAT 3 LOW TAP GC 4 3 6 5X 
BAT 4 LOW TAP GC4 3 6 8 X  

B A T  5 B / U  CDR GC4 3 6 9X 
BAT 6 NORM CDR GC4370'X 
B A T  5 NORM LMP GC4 3 7 l X  
B A T  6 B / U  LMP GC43 7 2 X  

--------------------------------
I I NS T RUMENT A T I ON RE�U l REMENTS I 

--------------------------------

ONBOARD 

CAUT 
M E T E R •  CAUT 

M E T E R  
METER 

M E T E R o CAur-
METER� .,. 
M E T E R  

M E T E R  

M E T E R  
M E T E R  

METE R o CAUT 
M E T E R:=1 'r M E T E R  
M E T E!{ 

M E T E R  
METER 

CAU T t COMP 
C AU T t  COMP 
CAUT t COMP 
CAUT o COMP 

CAUT t COMP 
COMP 

F LAG 
FLAG 
f LAG 
F LAG 

FLAG 
FLPIG 
FLAG 
F LAG 

C A T E GOR Y 

l OF 2 
M 

l OF 2 
M PCM 

2 OF 3 
M 

1 OF 2 
M PCM 

z OF 
M 

M PCM 
M PCM 

HD 
HD 
HD 
HD 
HD 
HD 
HD 

HD 
HD 
HD 
HD 

HD 
HD 
HD 
HD 

3 

NOTE--- LOSS OF sEVEkAL OF THE HD MEASUREMENTS ABOV E W I LL 
MON I T OR I NG CAPAB l L I T Y  • 

M I SS I ON REV DATE S EC T I ON GROUP 

APOLLO 1 4  FNL l l / 1 1 7 0  L M  E L EC T R I CAL l NS T R  R E Q  
POWER 

CAUSE 

M I SS I ON R U L E  
R E F ERENCE 

22-2 o 5 o 2 4 o 2 5  

2 2 -2 o 1 0 t l 4 o 20 o 2 l o 2 2 o 2 3  

2 2-2 o l 0 t l 4 o .Z 0 o 2 l o 2 3  

2 2 -2 o l 0 o 2 0 o 2 l o 2 2 o 2 3 

2 2 -.Z o l 0 o 2 0 t 2 1 o 2 3  

2 2-2 o 1 0 o l 7 o 20 o 2 l o 2 2  

SEVERELY DEGRADED M'! SS ! ON 

PAGE 

2 2 - 1 0  



23 LM E N V I R ONME N T A L 
C ON T R OL

. 



R I T EM 

NASA - Ma n ned Spacec r aft Ce nter 

M l  S S I O N  R U L E S  

SECT I ON 2 3  - L M  ENVI RONMENTAL CONTROL 

1 GENERAL 1 

2 3- 1  T O  I N I T I A T E  T HE MANNED L M  PHASES T H E  ENVI RONMENTAL CONTROL SYSTEM MUST PROV I DE T HE FOLLOW I NG 
M I N I MUM CAPAB I L I T I ES•--

NOTE 
LM ACT I V E  RENDEZVOUS/CON T I NGENCY 
RETURN IS ASSUMED 

A• DOCKED  W I TH HATCH OPEN AND T U�NEL CLEAR 

1 •  COMB I NED VEH I CLE PRESSURE I NTEGR I TY 

2 •  ONE LM COOLANT LOOP 

8 •  DOCKED  W I TH HATCH CLOSED 

1 •  CAB I N  P R ESSURE I NT EGR I TY 

2 •  SU I T  LOOP I NT EGR I TY 

3 •  ONE SU I T  FAN 

4t ONE COOLANT LOOP 

5 •  SUF F I C I ENT  02 o H20 o AND L IOH CONSUMABLES T O  COMPLETE  THE PLANNED A C T I V I TY  
P ER IOD PLUS  A RESERVE OF  1 HOUR 

C •  UNDOCKED/SEPARA T I ON AND SUBSEQUEN T PHASES SEE  LM T�LMU GO/NO GO  CR I T E R I A  - PAGE 3-18 •  

M I S S I ON R EV DATE  SEC T I ON GROUP 

APOLLO 14 FNL 1 1 / l /70 LM ENVI RONMENTA GENERAL 

PAGE 

CONTROL 2 3-1  



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 2 3  - LM ENV I RONMENTAL CONTROL 

2 3 • 2  DEF I N I T I ONS-·-

LOSS OF CAB I N  I NT EGR I TY 

LM PRESSURE V ESSEL LEAKAGE SUCH THAT CAB I N  PRESSURE CANNOT bE MA I N T A I NED  
GREATER THAN OR  EUUAL TO 4 , 6  PS I A  w i TH  AN  0� F LOw RAT�  OF  u e6  LbS/HRe  F OR 
DOCKED ACT I V I T I E S  TH I S W I LL bE RELAXED  TO A F LOw RATE OF 6 LBS/HR e  

LOSS O F  SU I T  LOOP INTEGR I TY 

TOTAL PGA/SU I T  LOOP LEAKAGE GREATER THAN OR EUUAL TO U e 3  P S I / M I N  ( 0 , 6  
LBS/HR ) DUR ING  SU I T  LOOP PRESSURE CHECK OR A V I S�BLE T EAR I N  THE PGA e 

LOSS OF COOLANT LOOP 

A, SUST A I NED GLYCOL T EMPERATURE GREATER THAN OR EUUAL TO � 0  DEGREE F AND R I S I NG 
EXCEPT DUR ING  COOLANT LOOP STARTUP AND DRYOUT ( SUbLI MATOR LOST l e  

B e  GLYCOL PUMP DELTA P LESS THAN O R  EQUAL TU  6 P S I D  ( C I RCULAT I ON LOS T )  U R  KNOWN LOSS 
OF H20 F EED CAPAB I L I TY TO THE SUBLI MATOR ! S l e 

GLYCOL COOLANT LEAK 

OBSERVED F LU I D  IN CAB I N  CON F I RMED BY TASTE OR PRESENC� OF GLYCOL LOw 
I ND I CAT I ON CONF I RMED BY STAT IC PRESSURE DROP ,  

LOSS OF DESCENT 02 TANK 

I NAB I L I TY  TO TRANSFER 02 FROM D�SCENT TANK OR MSFN CON F I RMAT I ON OF 
I NADEUUATE DESCENT TANK PRESSURE W I TH 02 MAN I FOLD PRESSURE •  

LOSS OF ASCENT 02  TANK 

A• MSFN CONF I RMAT I ON OF LOSS OF ASCENT TANK PRESSURE W I TH 02 MAN I FOLD PRESSURE-- OR 

Be IF 02 MAN I FOLD PRESSURE CANNOT BE READ t  AND VEH ICLE  IS UNSTAGED AND DESCENT 02 
TANK GREAT ER T HAN 35 PERC ENT o CREW MAY CONF I RM LOSS BY BALANC I NG ONE TANK AGA I NST 
THE OTHER• w i T H  MSFN  COVERAGE--- OR 

C o  I F  STAGED OR I F  DESCENT 02 LESS THAN 3 5  PERCEN T t  LOSS OF ONBOARD AND MSFN 
READOU T ,  

LOSS O F  DESCENT H 2 0  TANK 

A, MSFN CONFI RMAT ION OF LOSS OF DESCENT TANK PRESSURE W I TH DES H20 P AND H20 DELTA 
p ,  

B e  I NAB I L I T Y  TO  SUPPLY H20 T O  W / B  RESULT I NG I N  R I S I NG GLYCOL AND SU I T  LOOP 
T EMPERATURE ! CREw AND MSFN l AND DROP I N  H20 DELTA P ! MSFN ONLY ) ,  

LOSS OF ASCENT H20 TANK 

Ae LOSS OF MEASUREMENT AND REMA I N I NG TANK FEED I NG AT TW I CE NORMAL RAT E •  

Bo  ONE TANK FEE D I NG T W I CE NORMAL RAT E  AND N O  CHANGE I N  MEASUREMENT O N  OTHER TANK e 

2 3· 3  I F  A SUBL ! MATOR I S  LOST DUE T O  BREAKTHROUGH • N O  RESTART ATTEMPT W I LL B E  MADE• 

23•4 OXYGEN PURGE SYSTEM AND PLSS CONSUMABLES W I LL BE RESERVED FOR POSS IBLE  EVT AND W I LL NUT B E  
CONS I DERED FOR  LM GO/NO-G0 1 S  OR  REDL I NES o  

23•5  TWO POUNDS OF OXYGEN CONTA I NED I N  THE LM CAB I N  W ILL  BE CONSI D ERED AVAI LABLE IN  CALCULAT I NG  
GO/NO•G0 1 S OR  REDL ! NES e  THE CAB I N  CAN  B E  CONS I DERED • WHEN D I SCUSSI NG FUNCT I ONAL PRESSURE VESSEL 
REQU I REMENTS • AS A BACKUP TO  THE ASCENT 02 TANKS • 

2 3-6 ANY SPEC I F IC M I SS I ON RULES REQU I R I NG A NEXT BEST OPPORTU N I T Y  L I FTOFF  W I LL B E  CAUSE FOR 
TERM I NAT I ON OF AN EVA , ADD I T I ONALLY •  A CREwMAN W I LL BE REQU I RED TO  RETURN FROM AN EVA TO  CORRECT 
A FA I LED OPEN DEMAND REGULATOR• 

RULE NUMBERS 2 3•7 THROUGH 
2 3 • 1 0  ARE RESERVED•  

M I SS I ON REV DATE SEC T I ON .. GROUP 

APOLLO 14 FNL 1 1 / 1 / 7 0  LM E�V I RONMENTA GENERAL 
CONTROL 

PAGE 

2 3-2 



R I T EM 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S E C T I ON 2 3  - LM E N V I RONM E N T A L  CONTROL 

1 SYST EMS MANA G E M E N T  I 

2 3- 1 1  I F  E I TH E R  ASC ENT 02 TANK I S  L E S S  THAN OR EQU A L  TO 95 P E RC E N T • I T  W I L L  BE R E P L EN I SH E D  FROM T H E  
D E S C E N T  02 WHEN THE D E S C E N T  T ANK QUANT I T Y I S  G R E AT E R  THAN OR E U U A L  TO 3 5  P ERCENT AND AS C L O S E  TO 
STAG I NG AS POSS I B L E .  

2 3- 1 2  T H E  PLSS F I LL V A L V E  W I L L  B E  C LOS E D • E X C E P T  F O R  R E P R E S SUR I Z I N G  T H E  P L S S  A N D  F O R  MSFN REQU E S T E D  
READOUTS OF 02 MAN I FOLD PR ESSURE• 

2 3 - 1 3  C R E W  W I L L GU TO EGRESS MODE IF I N SUFF I C I ENT 02 IS AVA I LA B L E  T O  MA I N T A I N  CAB I N  PR ESSURE FOR T H �  
REQU I R ED T I M E •  AD D I T I ONALL Y •  A M I S S I ON P H A S E  W I L L N O T  B E  I N I T I A T E D  I F  T H I S  COND I T I ON C A N  B E  
AN T I C I P A T E D .  

RU L E  NUMBERS 2 3 • 1 4  T HROUGH 
2 3 - 1 9  ARE RESERVED • 

M I SS I ON R EV D A T E  S EC T I O N  G ROUP PAGE 

APOLLO 14 FNL l l / l / 7 0  LM ENVI RONM E N T A  MANAGEMENT 
CON TROL 2 3•3 



N A S A  - M a n n e d  S pa c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SE C T I ON 2 3  - LM E N V I RONM E N T A L  CONTROL 

R R U L E  C ON D I T I ON / MA L F U NC T I O N '  P H A S E  1 RUL I NG 1 C U E S / N O T l S / COM M � N T S  

- - - - - - - -------------------------------------------------------------------------------------------------

23-20  LOSS O F  S U I T  
I N T E G R I T Y 

I I I 
I I I 
I I I 

------------------------ - -
I S P t: C I F I C  M I SS I O N R U L E S  I 

--------------------------
I I I 
I I I 

LOOP ' DO C K E D  ' CO N T I NUE M I SS I O N I . R E F  M A L F  PROC 
I I I 
I I l e  PERFORM S Y S T E M S  I 4A S U I T / F AN 
I I EVALUA T I ON W I T H I N  I 
I I CONSUMAB LES L I F E T I ME I 
I I CONS T R A I N T S  W I T H H A T C H  I 
I I OPEN AND T U N N E L  C L E AR I 
I I I 
I t 2 .  NO-GO F OR UNDOCK l NG I 
I I I 
1 UNDOCKED ' DOCK ASAP I 
I I I 
I 1 00 NOT S T A G E  WH I L E I 
I 1 U NDOCKED I 
I I I 
I 1 1'<0-GO FOR C I RC I 
I I I 

' PR E -P O I  ' DOCK ASAP I 
I 1 00 NOT S T A G E  WH I L E I 
I ' UNDOCKED I 
I I I 

' PO W E R E D  1 l e  P O I  T O  P D I  +5+30 - A B O R T ' 
' D E S C E N T  I I 
I I I 
I I DOCK ASAP I 
I I I 
I I DO NOT S T AG t:: W H I L E  I 
I I UNDOCK ED I 
I I I 
I • z .  PD I +5+30 \ 0  T O  - ABORT I 
I I I 
I I DOCK A S A P  I 
I I I 

1 LUNAR ' L I F TO F F  A T  N E X T  B E S T  I 
' S T A Y  ' OPPORTUN I T Y I 
I I I 

1 RNDZ. ' C ONT I NU E  M I S S I ON I 
I 1 DO C K  ASAP I 
I I I 
I I I 
I I I 
I I I 

M I SS I ON R E V  D A T E  S EC T I O N  GROUP 

APOLLO l4 F N L  l l / l / 7 0  L M  ENV I RONM E N T A  S P EC I F I C 

PAGE 

CONTROL 2 3-4 

ECS---



NASA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

SECT I ON 2 3  - LM ENV I RONMENTAL CONTROL 

R RULE 1 COND I T I ON /MALFUNC T I ON 1  PHASE 1 RUL I NG 1 CUES/NOTES/COMMENTS 

I I I 
I I I 

23-21  LOSS OF CAB I N  I I I • REF  MALF PROC ECS---
PRESSURE I NTEGR I TY I I I 

I I I 2A CAB I N  
1 DOCKED 1 CONT 1 NUE M I SS I ON I 
I I I 
I I 1 o  PERFORM SYSTEMS I 
I I EVALUA T I ON I 
I I W I TH I N  CONSUMABLES I 
I I L I FE T I ME CONSTRAI NTS I 
I I W I TH ONE CREWMAN I 
I I ON THE CSM I 
I I UI�B I L I CALS I 
I I I 
I I 2 • NO-GO FOR UNDOCK l NG I 
I I I 
1 UNDOCKED ' DOCK ASAP I 
I 1 DO NOT STAGE WH I L E  I 
I 1 UNDOCKED I 
I I I 
I 1 NO-GO FOR C I RC I 
I I I 
t PRE-P O I  ' DOCK ASAP I 
I 1 DO NOT STAGE WH I LE I 
I ' UNDOCKED I 
I 1 NO-GO FOR Pl> l  I 
I I I 
' POWERED 1 l o  P D I  T O  Pl>l  +5+30 - ABORT 1 
' DESCENT I I 
I ' DOCK ASAP I 
I I I 
I • oo NOT STAGE WH I LE  I 
I I UNDOCK ED I 
I I I 
I I 2 o PD ! +5+30 TO  L.O GATE  - I 
I I ABORT I 
I I I 
I I DOCK ASAP I 
I I I 
I ' 3 • LO GA TE TO TD - I 
I I CONT I NUE  M I SS I ON I 
I I I 

1 LUNAR 1 L I F TOFF AT NEXT BEST I 
' STAY ' OPPORTUN I T Y  I 
I I I 
1 RNDZ ' CON T I NUE M I SS I ON I 
I 1 DOCK ASAP I 
I I I 
I I I 
I I I 
I I I 

M I SS I ON REV DATE  SEC T I ON GROUP PAGE 

APOLLO 14 FNL. 1 1 / l /�0 LM ENV I RONMENTAL SPEC I F I C  
CONTROL. 2 3-5 

� 



R RUL E 

-- - ----

2 3 - 2 2  

C O N D I T I ON / M A L F U NC T I UN 1  

N A S A  - M a n n e d  S p a c e c r af t  C e n t e r  

M I S S I O N  R U L E S  

S E C T I ON 2 3  - LM E N V I RONM E N T A L  CO� T H U L  

P H A S E.  I kUL I NG I C U E S / NU T t S / CUMMt N T S  

----------- -------------------------------- ------------------------------------------------------
I I I 
I I I 

SU I T  FAN I S  I F A I LU R E  I I I . H t: F  M A L f  P H O C  r: c s---
I I I 

A ,  ONE SU I T FAN ' AL L  1 A , l ,  CON T I NUE M I S S I ON I 7 A  t C S  
t I I 
t I t 
I I I 

B ,  TWO SU I T  F A N S  1 UO C K E D  1 B e l e  C O N T I N U E  M I SS I ON W I T H I tl o  I<EMOVt H tc L 1'It T AND G L U V t: S  
I I T U N N E L  C L E A H  A N D  I 
I I ON T RM•S F E R  U1"ib I L I C A L  I 
I I OR c w  GM�ME N T  W I O  S U I T '  . k E F  M A L F  P R O( E C S---
I I I 
I I NO-GO FOR U N IJ O C K I NG I 4 Su i T  F A !'. 
I I I 
1 UNDOC K E D  I z ,  DOCK ASAP I 
I I I 
I I DO N O T  S T A G E  W H I L E  I 
I I UNDOC K E IJ  I 
I I I 
t I NO-GO FOR C I RC I 
I I I 

1 P R E-P D I  t 3 .  DOC K A S A P  I 
I I I 
I I DO N O T  S T A G E  WH I L E I 
I I UNDOC K to I 
I I I 
I I NO GO FOR P D I  I 
I I I 

' PO W E R E D  I 4 ,  ( A I  P D I  T O  P U l  + ? + 3 U  I P LAC E D E �IAND REG ll T O  I 1 ll l kECT o <. l ' 
1 lJ E S C E. N T  I A tJ OkT I ! M1"1E IJ ! A T t L Y  U H  kE1'1 U V E  H E L M E T ::O  ( M UST 
I I I bE REMOVtD FOH S T Ati i NG o l 
I I DUCK ASAP I 
I I I 
I I D O  N O T  S T A G E  I 
I I W H I L E UNDOC K E D  I 
I I I 
I I I B I I'D I + 5 + 3 0  T O  LO I 
I t G A T E  A B O R T  I 
I I I 
I I ! C I  L O  G A T E  T O  T D  I 
I I C O N T I N U E  M I S S I OI'< I 
I I I 

1 LU N A R  I 5 .  l. I F T O F F  A T  N E X T  B E S T  I k E T A I N  I' LSS 1 S F O R  A S C t. N T  I F  

' S T AY I O P P O R T UN I T Y  I P O S S I I:l L E •  
I I I 

1 RN D Z  I 6 .  DOCK ASAP I 

M I SS I ON R E V  D A T E  S EC T I ON GROUP PAGE 

A PO L L O  14 F N L  l l / 1 1 7 0  L M  E N  V I  RONME N T A (  SP EC I F I C 
CON T R O L  2 3-6 



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 2 3  - LM ENV I RONM�NTAL CONTROL 

R RUL E COND I T I ON/MALFUNCT I ON ' PHASE 1 RUL I NG ' CUES/NOTcS/COMMtNTS 

' ' ' 
' I I 

2 3 - 2 3  D eMAND REGULATOR ( S )  I I ' . RtF MALF PRO<;; ECS---
F A I L  OPEN Of< CLOSED ' I ' 

' I I 3 CAB I N  PRESS I ND H I  
Ao  ONE REGULATOR 1 AL L  ' A •  CON T I NUE  M I S S I ON ' 

' ' ' 5 SU I T  PRESS H I  
' ' ' 
' I ' 6 02 (JTY 

B ,  TWO REGULATORS 1 DOCKED /  ' B • l • CON T I NUE M I SS I ON I 

1 UNDOCKED / 1 DO NOT UNDOCK ' 
' I NO GO C I RC ' 
1 PRE-P D I  I 2 .  NO G O  PD I  ' 
' ' I 

' POWEReD I 3 o  CONT I NUE M I SS I ON I 

1 DESCENT I I 

I I I 

1 LUNAR ' 4 o  DO NOT DEPRESS CAB I N  I 

' STAY I I 

I I LUNAR STAY MAY BE ' 
I I CON T I NUED W I TH I N  I 

I I CONSUMABLES BUDGET ' 
I I I 

1 RNDZ I 5 o  CON T I NUE M I SS I ON I 

I I I 

I I I 

I ' I 

I I I 

I I I 

I I I 

I ' I 

I ' I 

M I S S I ON REV DATE SEC T I ON GROUP PAGE 

APOL�O 14 FNL l l / 1 / 7 0  �M E N V I RONME NTA S P EC I F I C  
CON T R O L  2 3-7 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 2 �  - LM ENV I RONMENTAL CONTROL 

R RUL E COND I T I ON/MALFUNC T I ON ' PHASE 1 RUL I NG 1 CUES/NOT ES/COMMt.NTS 

23-24 LOSS OF H20  
SEPARATOR I S ) 

A o  ONE H 20  
SEPARATOR 

B e  TWO H20 
SEPARATORS 

M I SS I ON 

I . 
I I 

• • 

I • 

• I 

' ALL ' A•  CONT I NUE  M I SS I ()N 
I I 

• I 

' DOCKED I 8 • l e 
I I 

• I 

1 UNDOCKED  • 

1 PRE-PD I  I 

• • 

• I 

• I 

' POWERED I 

' DESCENT I 

I I 

1 LUNAR • 

' S TAY I 

• • 

1 RNDZ I 

• I 

. I 

R EV DATE 

z .  

3 .  

4 .  

5 • 

CON T I NUE M I SS I ON 

DOCK ASAP 
NO GO PD I 
DO i'<OT STAGE W H I L E  
UN DOCKED 

CONT I NUE M I SS I ON 

L l  FTOFF NEXT BEST 
OPPORTUN I TY 

CONT I NUE M I ;. S I ON AND 
DOCK ASAP 

SEC T I ON GROUP 

• 

I 

• . R t. F  MALF 
I 

• 78 t.CS 
• 

I 

. 
I 

I 

• 

• 

I 

I 

• 

• 

I 

• 

I 

I 

I 

• 

I 

• 

I 

PAGE 

APOLLO 1 4  FNL l l / l /7 0  LM ENVI RONMENTAL SPEC I F I C  
CONTROL 2 3-B 

PROC ECS---



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 2 3  - L M  ENV I RONMENTAL CONTROL 

R RULE COND I T I ON/MALFUNCT I ON ' PHASE 1 RUL I NG I CU�S/NOT�S/COMM�NTS 
-- ----- -------------------------------------------------------------------------------------------------

I I I 
I I I 
I I I 

23-25 LOSS OF 02 TANK ( S )  I I I 
I I I 

A •  ONE ASCENT TANK ' ALL  ' A•  CONT I NUE M I S S I ON I 
. I I 
I I I 

B e  TWO ASCENT TANKS ' DOCKED • a . 1 .  D O  NOT UNDOCK I 
I I I 

1 UNDOCKED I 2 .  DOCK ASAP I 

1 PRE-P D I  I NO GO C I RC I 
I I NO GO PD I  I 
I I DELAY STAG ING ALAP I 
I I I 
' POWERED I 3 • ( A )  P O I  TO PO I  + 5+30 I 

' DESCENT I ABORT I 
I I DELAY STAG I NG ALAP I 
I I I 
I I ( � )  PDI  + 5+30  TO  LO  I 
I I GAT E ABORT I 
I I I 
I I ( C )  LO GAT E TO I 
I I T OUCHDOWN I 
I I CONT I NUE M I SS I ON I 
I I I 

' LUNAR I 4 .  STAY W I THOUT EVA I 
' S TAY I I 
I I I 

1 RNDZ I 5 ·  CONT I NUE M I SS I ON I 
I I I 
I I I 

c .  DESCENT TANK 1 l.l0CKED f c. 1 .  CONTI NUE M I SS I ON I 
I I I 

1 UNDOCKED/ 1 2 .  DOCK ASAP I 

' PRE-PD�I I NO GO C I RC I 
I I NO GO PD I I 
I I I 

' POWERED I 3 .  CONT I NUE M I SS I ON I 
' DESCENT I I 
I I I 
1 LUNAR I 4 .  L I F TOF F NEXT BEST I 
' STAY I OPPORTUN I TY I 

M I SS I ON REV DATE SECT I ON GROUP PAGE 

APOLLO 1 4  FNL l l / l /70 LM ENV I RONMENTA SPEC I F IC 
CONTROL 2 3-9 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 2 3  - LM ENV I RONMENT A L  CONTROL 

R RULE COND I T I ON / MALFUNC T I ON ' PHASE 1 RU L I NG 1 CUE S / NO T c S / COMM�NTS 
-- ----- ------------------ ------------------------- ------------------------------------------------------

2 3- 2 6  

I I I 
I I I 

LOSS OF COOLANT I I I . i'< E F  MALF PROC c: cs---
LOOP I S )  I I I 
A .  P R I MARY LOOP OR ' DOCKED ' A •  1 ·  CoNT I NUE M I S S I ON ON I 7 E  E C S  -GLYCCJL 

SECONDARY LOOP 1 UNDOCKED I S E CONDAI<Y LOOP I 
I I I 9 <>L.YCCJL 
I I No-GO FOR C I RC I 
I I I 1 0  GL YC CJL P R E S S  LCJW 
t P R E-P D I  I 2 .  RETURN To V I C I N I T Y I 
I I OF CSM I 
I I I 
I I NO-GO FOR P O l  I 
I I I 
' POWERED I 3 .  CONT I NUE M I SS I ON ON I 
' DESCENT I S E CONDARY LOOP I 
I I I 
' LUNAR I 4 .  L I FTOFF N E X T  BEST I 
' S T AY I OPPORTUN I T Y .  I 
I I I 
I ' FOR LOSS OF PR I MARY LOOP--- 1 
I I I 
I I ( A )  OPEN CB I I l l  I MU I 
I I OPR I 
I I I 
I I ( 6 )  A T  L l  F T OFF- 6 0  I 
I I �I I N o  CLOSE CB I 
I I t i l )  I MU OPR AND I 
I I CONT I NU E  M I SS I ON I 
I I I 
1 RNDZ I s .  CONT I NUE M I SS I ON I 
I I I 

a .  BOTH LOOPS ( ANY ' DOCK E D  ' a .  l ·  I NGRESS CSM ASAP I 
COMB I N A T I ON oF I I I 
LOSS OF I I NO-GO FOR UNDOC K I NG I 
C I R CULA T I ON •  I I I 
SUBL I MA T I ON ' ' I 
CAPAB I L I T Y o  OR I ' ' 
H20 F E E D  FOR 1 UNDOCKED ' 2 ·  DOCK ASAP ' 
BOTH LOOPS ) ' ' ' 

' P R E-P D I  ' 3 .  N o  GO C I RC ' 
' ' DO NOT STAGE , NO GO ' 
' ' P D I  ' 
' ' I 

1 POWt:: RED ' 4 • I A )  PD I TO P D I  .. 5+30 ' 
' D E SC E NT I ABORT I 
I ' DOCK ASAP ' 
I ' ' 
' ' DO NOT STAG!; I 
' ' ' 
' ' t B  l P O I  + 5 + 3 0  T O  ' 
' ' LO-GA TE- ' 
' ' ABORT I 
' ' DOCK ASAP ' 
' ' I 
I ' ( C )  LO-GATE TO T D  - I B •4• 1 C l  L I F T  CJ F F  I MMED I AT E L Y 
' ' CONT I NU E  M I SS I ON ' TOUCHDOW N •  
' ' ' 
1 LUNAR ' 4 .  L I F T OF F  N E X T  B E S T  ' 
' S T AY ' OPPORTUN I T Y ' 
' ' ' 
1 RNDZ ' 5 .  CONT I NU E  M I SS I ON ' B • 5 •  CREW MAY ELECT TO REMOVe 
' ' ' FOR C OOL I NG .  

M I S S I ON REV D A T E  S EC T I ON GROUP PAGE 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 2 3  - LM ENV I RONMENTAL CONTROL 

R ' RULE ' COND I T I ON/MALFUNC T I ON ' PHASE 1 RUL I NG 1 CUES/NOTES/COMMENTS 
-- -------------------------------------------------------------------------------------------------------

' f t I I 

LOSS OF P R I MARY H20 ' DOCKED ' CON T I NUE M I SS I ON 
FEEDPATH 1 UNDOCKED ' 

1 NO-GO FOR UNDOCK I NG 
1 NO GO FOR C I RC 

I I 

1 PRE-P D I  ' RETURN TO V I C I N I TY OF CSM 
I I 

' POWERED I 

' DESCENT I 
CONT I NUE  M I SS I ON 

' LUNAR 
1 STAY 

' L I F TOFF NEXT BEST 
' OPPORTUN I T Y  

1 RNDZ 

2 3- 2 8  LOSS OF H20 TANK ( S l  1 

A o  ONE ASCENT TANK ' AL L 

' CON T I NUE M I SS I ON 
I 

I 

I 

1 A o CONT I NUE M I SS I ON 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

� .  TWO ASC ENT TANKS ' DOCKE D 1 � o l o  CONT I NUE M I SS I ON 1 
1 UNDOCKED I NO GO C ! RC ' 
I I I 

1 PRE-P D I  1 2 o  RE TURN TO V I C I N I TY OF 1 
' I CSM ASAP ' 
I I DO NOT STAGE ' 
' 1 NO GO PDI ' 

' POWERED I 

' DESCENT I 

I I 
I I 

I I 

I I 

I I 

I I 

I 

3 o ( A l  PD I  TO P D I  + 5+30 
ABORT 
DO NOT STAGE 

I B l PD I + 5+30 TO 
LO-GATE ABORT 

( C l  LO GAT E TO 
TOUCHDOWN 
CONT I NUE M I S S I ON 

I 

1 LUNAR 
' STAY 

' 4 o  L I FTOFF NEXT BEST 
' OPPORTUN I TY 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

. �EF MALF P RUC ECS---

8 GLYCOL 

1 RNDZ ' 5 o  CONT I NUE M I SS I ON 
I 

' CREW MAY ELECT TO REMOVE PGA 1 S  FOR 
' COOL ! NG o 

C o  DESCENT TANK 

M I SS ION 

' DOCKED 1 C o l o  CONT I NUE M I SS I ON 

1 UNDOCKED/ 1 2 •  NO GO C I RC 
1 PR E-PD I  1 NO GO PD I  
I I 

' POWERED I 

' DESCENT/  I 

' LUNAR I 

' ST AY I 

REV DATE 

3o  CONT I NUE M I SS I ON 1 
W I TH ASCENT ' 
CONSUMABLES CAPAB I L I TY ' 

I 

SEC T I ON GROUP 

APOLLO l4 FNL l l / l /70 LM ENV I RONMENTA SPEC I F I C  
CONTROL 
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NASA - Manne d Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 2 !  - LM ENV I RON�ENTAL  CONTROL 

R RULE COND I T I ON/MALFUNCT I ON ' PHASE 1 RUL I NG ' CUES/NOT�S/COMMENTS 

2 3- 2 9  F I RE OR SMOKE I N  
CAB I N  O R  S U I T  

I 
I 
1 AL L 
I 
I 
I 
I 
I 
I 
1 ALL 

I 
I 
' TROUBLESHOOT/COMBAT 
I 
I 
1 ASSESS DAMAGE AND 
' TRANSFER TO  CSM I F  
' NECESSARY 
I 
1 CREW MAY ELECT TO 

I 
I 

F I RE I REF AOH PI·WC � o 3 o 2  
I 
I 
I 
I 
I 
I 
I I F  UNABLE TO  CLEAR CONTAM I NA T I ON •  2 3- 3 0  CONTAM INAT I ON I N  

CAB I N  I ' DECOMPRESS I M I SS I ON �lAY BE TERMI NAT ED EARLY • 

2 3 - 3 1  GLYCOL COOLANT LEAK 

Ao CAB I N  

B e  SU I T  

RULE NUMBERS 2 3-32 
THROUGH 2 3-49 ARE 
RESERVED. 

M I SS I ON 

I I 
I I 
I I 
I I 
1 ALL ' TRANSFER TO  CSM 
I I 
1 ALL  ' A•  PURGE SU I T  W I TH 
I I D I RECT 02 
1 ALL 1 Be  D I SCONNECT FROM 
I I SU I T  LOOP 
I I 
I I 
I I 
I I 
I I 
I I 

REV DATE SEC T I ON 

I 
I 
I 
I 
I REF 
I 
I a 
I 
I 
I 
I 
I 
I 
I 
I 
I 

GROUP 

APOLLO 14 FNL 1 1 / 1 /70 LM ENV I RONMENTA SPEC I F I C  
CONTROL 

MALF PROC Ecs---

uLYCOL 
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R I T EM 
-- - - ---

2 3 - 5 0  

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S EC T I ON 2 3  - �M E N V I RONM E N T A �  CONTROL - CON C � U U E D  

--------------------------------
I I NS T RU M E N T A T I ON R E QU I R EMENTS I 

----- - - - - -----------------------

MEAS D E S C R I P T I ON P C M  ONBOARU C A T E G O R Y  

SU I T  P R E S S  G F l 3 0 1 P  M E T E R  H D  

WARN I NG HD 

C A B I N  P R E S S  G F 3 � 7 1 P  M E T E R  1 OF 3 

U / H  R L F  P R ESS G F 3 5 9 1 P  - --- - M 
F / H  R � F  P R ESS G F 3 5 9 2 P  -----

D E S  0 2  P H E SS G F 3 5 84 P  ME T E R t  CAUT 

}J  
1 OF 2 

02 M F L D  P R ESS G F 3 5 8 9 P  ---- - - - ---- M 

ASC 1 0 2  P R E S S  G F 3 5 8 2 P  M E T E R •  C A U T  1 OF 3 

A S C  2 02 P R E S S  G F 3 5 8 3 P  M E T E R •  C A U T  M 

G � YCO� PUMP D E L T A  p G F 2 0 2 1 P  - --- -
S E C  G L Y C O L  P U M P  P R E S S  G F 2 9 2 1 P  ----- 1 OF 2 

G � Y COL P U M P  P R E SS G F 9 9 9 7 U  M E T E R  M 

S E L.  G L YC O L  L. V L  L O W  G F 9 9 8 6 U  C A U T  

G L Y COL T E M P  G F 9 9 9 8 U  ME T E R •  C A U T  1 OF 2 

G L YC O L  OU T L E T  T E M P  G F 2 5 8 1 T  ----------- M 
SU I T  T EMP G F 1 2 8 1 T  M E T C: R  

GLYCOL I N � E T  T E M P  G F 2 5 3 1 T  --- - -

D E S  H 2 0  W T Y  G F 4 5 8 1 W  M E T E R • C A U T  1 OF 2 

D E S  H20 P R ES S  G F 4 5 0 1 P  ----------- M 
ASC 1 H 2 0  Q T Y  G F 4 5 6 2 Q  ME T E R • C A U T  1 OF 2 
ASC 2 H 2 0  Q T Y  G F 4 5 8 3 Q  ME T E R •  CAUT M 

P R I H 2 0  R E G D E � T A  p G F 4 1 0 1 P  --- - ------- Hll 

R T G  T EM P  G � 8 2 7 5 T  ----- ------ HD 

R E P R  E � E C  O P E N  G F 3 5 7 2 X  WA R N I NG H D  

( 0 2  P A R T  P R E S S  G F 1 5 2 1 P  M E T E R •  CAU T t COMP H D  

H 2 0  S E P  R A T E  G F 99 9 9 U  C A U T t COMP H D  
SU I T D I V  E G R E S S  G F 1 2 2 1 X  - --------- HD 

M I S S I ON R EV DATE SEC T I ON GROUP 

A P O � � O  1 4  F N L.  l l / 1 1 7 0  � M  I NS T R  
ENV I RONMENTAL. c REiol 

1'1 I SS I UN RULE I< !O F  

2 3 - 1 t 2 • 6 t 2 0 . 2 1 t 2 �  

2 3- 1 • 2 • > • 1 3 t 2 0 • 2 1 •  
2 3 • 2 9  

2 3 - 1  • 2 • b t 1 l  t 1 2 t l 3 t  
2 1 • 2 3 t 2 5  

2 3 - 1 • 2 • 3 • o • 2 o o 3 1 

2 3 - 1  • 2  d • b .  2b > 3 1  

2 3 - 1 • 2 • 2 7 • 2 8  

2 3 - 1 • 2 • 2 7 • 2 8  

2 3 - 1 • 2 • 5 • 1 3 • 2 0 • 2 1 • 2 3 •  
2 3 - 1  t 2 4 t 3 0  

2 3- l t 2 2 t 2 4  
2 3 - l t 2 0 t 2 l t 2 2 t 2 9 

PAGE 

2 3 - 1 3  
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R I T EM 

N A S A  - M a n n e d  S p a c e c r a ft C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 2 � - LM GU I DANCE AND CONTROL 

I GENERAL I 

24-l RESERVED 

24-2 DE F I N I T I O N S  

3-AX I S  A T T I TUDE CONTROL 

3-AX I S  A T T I TUDE CONTROL IS DEF I NED AS T H E  A B I L I T Y TO CHANGE THE E X I S T I NG 
VEH I C L E  A T T I UDE PLUS AND M I NUS ABOU T EACH AX I S o  TO HAVE T H I �  CAPAB I L I T Y  T H E  
LM RE�U I RES A N D  OPERA T I ONAL MANUAL O R  AUTOMAT I C  CONTROL S YS T E M ,  

R E DUNDANT 3-A X I S  A T T I TUDE CONTROL 

R � DUNDANT 3-AX I S  A T T I TUDE CONT ROL I S  DEF I NED AS HA V I Ni TWU AUTO NOMOUS 
A T T I TUDE CONT ROL SYST EMS I ND E P E ND E N T  OF S ECONDARY C O I L S •  l o E o • NO S I NGLE 
FA I LU R E  W I LL CAUSE LOSS OF BOTH AUTONOMOUS SYT EI� S o  

GU I DANCE S T E E R I NG 

GU I DANCE S T EE R I NG I S  DE F I NED AS T H E  A B I L I T Y  TO CALCULA T E  AND S T E E R  LM ALONG 
THE DES I R ED THRUST VEC TOR DU R I NG A POWERED MANEU V E R . T O  HAVE T H I S  
CAPAB I L I T Y T H E  L M  RE�U I R E S  A N  OPERAT I ONAL PGNS O R  AGSo 

OPE RAT I ONAL PGNS 

AN O P E RA T I ONAL PGNS IS DEF I NE D  AS NO LGC F A I LU R E t N O  I SS F A I LUR E t  NO DSKY 
FA I LUR E S •  AND NO CES F A I LURES PREVE N T I NG A T T I TUDE CONTROL• 

A o  ANY FA I LURE OF T H E  L G C  HARDWARE A N D / O R  T H �  ASSUC I A TtO I N PUT/OUTPUT I N T ER FACES 
WH i CH CANNOT BE REMED I ED B Y  CREW P ROCEDURES I S  CON S I D I:. R E D  AN LGC FA I LURE o 

B o  ANY FA I LURE W I T H I N  T H E  I MU o  CDU o P T A •  OR T H t  P SA WH I CH WOULU CAUSE A P ERMAN I:.N T 
LOSS OF T H E  I NE R T I AL AT T I T U DE AND/OR VELOC I TY MEASUREME N T • I S  CON S I D ER E D  AN I SS 
F A I LUR E .  

Co ANY FA I LURE OF T H E  DSKY HA RDWARE AND/OR T H E  ASSOC I A T I:: D I NPUT /OU TPUT I N T ER F A C ES 
WH I CH CANNOT BE REMED I E D  B Y  C REW PROCEDURES I S  C ON S I DERED A DSKY FA I LURE • 

D o  A N Y  F A I LURE OF T H E  CES HARDWARE T H A T  P R E V E N T S  ATT I TUD� CONT ROL W H I L I:.  I N  PGNS I S  
CONS I D E R ED A CES F A I LUR E •  

OPERAT I ON A L  AGS 

AN OPERAT I ONAL AGS IS D E F I NED AS NO AEA FA I LUR E •  NO ASA F A I LURE • NO D EDA 
F A I LURE • AND NO CES FA I LU R E  P R EV EN T I N G  AGS AT T I TUDE CON T R O L •  

A o  A N Y  FA I LURE O F  T H E  A E A  HARDWARE AND/OR T H E  ASSOC I A T E D  I NPUT /OUTPUT I NT ERFACES 
WH I CH CANNOT B E  REMED I ED BY CREW PROC EDURES IS C ON S I DERED A N  AEA F A I LUR E o  

B o  ANY F A I LURE OF T H E  ASA HARDWARE AND/OR T H E  ASSOC I A T E D  I NPUT /OU TPUT I NTERFACES 
WH I CH CAUSE LOSS OF T H E  V E H I C L E  A T T I T U D E  AND/OR V ELOC I T Y  MEASUREMEN T S  I S  
CONS I DE R ED A N  ASA FA I LURE • 

C o  A N Y  F A I LURE OF T H E  DEDA HARDWARE AND / OR T H E  ASSUC I AT I:. D  I NPUT /OUTPUT I NT I:.R F ACES 
W H I CH CANNOT BE REMED I E D B Y  CREW P ROCEDU� E S  1 5  CONS I D ERED A DEDA FAI LUR E •  

D o  ANY FA I LURE OF T H E  C E S  HARDWARE T H A T  P R E V E N T S  AT T I TUDE CONT ROL W H I L E  I N  A G S  I S  
CONS I DE R ED A CES F A I LU R E .  

a-AX I S  TRANSLA T I ON 

3-AX I S  T RANSLAT I ON I S  DE F I NE D  AS T H E  A B I L I T Y TO CHANGE TH E V EH I C L E  V E L OC I T Y •  
PLUS O R  M I NUS t ALONG EACH BODY A X I S o  T O  HAVE T H I S  CAPAB I L I T Y T H E  LM R E QU I RES 
ONE T T CA AND AN OPERAT I ONAL PGNS OR OPER A T I ONAL CES C I RCU I T RY l AGS MANUAL ) •  

M I SS I ON R EV D A T E  !:>EC T I O N  

APOLLO 1 4  FNL l l / 1 / 7 0  LM GUI DANCE 
AND CON T ROL 

GROUP PAGE 
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R I T Er-' 

N A S A  - Ma n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 2 4  - LM GlJ I DANCE AND CONTROL 

1 MANAGt::MENT 1 

24-3 I MU 

Ao  ! R I G  B I AS UPDATES W I LL BE ACCOMPL I SH ED WHEN GYRO DR I F T  I S  GREATER THAN OR EQUAL TO  +/- o 07 5  
DEG/HR ( 5  MERU I 

S o  T H E  PGNS W I LL B E  CONS IDERED NO-GO W I TH A GYRO DR I F T  GREATER  THAN O R  E YUAL TO  +/-l o S  DEG/HR 
C lOO MERU ) o  THE MAX I MUM ALLOWABLE VALUE W I TH I N  THE LGC IS +/•l o � 3  DEG/HR ( 1 28 MERU i o  

C o  P I P A  B I AS UPDATES W I LL B E  ACCOMPL I SHED AS FOLLOWS-•• 

l o  NO B I AS UPDATES W I LL BE ACCOMPL I SHED P R I OR TO 3 0  M I N  OF IMU OPERAT I ON,  

z .  THE I N I TAL B I AS UPDATES W I LL B E  ACCOMPLI SHED I F  THE DELTA B I AS I S  
THAN OR �QUAL T O  +1- O o 0 3  CMISECIScC t AND SUBSEYUENT UPDATES 
ACCOMPL I SHED IF  THE DELTA B IAS I S  GREATER THAN OR EQUAL TO 
CMISEC/SECo 

3o  P I PA B I AS W I LL NOT BE UPDATED WH I LE THE LM IS ON THE LUNAR SURFACE. 

GREATER 
W I LL B E  
+/• C a l  

D o  PNGS NO•GO FOR P ! PA B I AS··- THE PNGS W I LL BE CONS I DERED NO-GO I F  THE P I PA B IAS EXCEEDS + 1-
S o Oc CMI SEC I SeC l o l66 FT ISEC I SEC l o  THE MAX I MUM LOAD VALUE W I TH I N  THE LGC I S  +1- l 2 o 5  
CMISEC I !>ECo  

24-4 LGC 

A o  A MASS UPDATE I S  REQU I RED I F  THE D I FF ERENCE BETWEt::N THt:: GROUND CALCULAT I ON AND LGC VALUE 
IS MORE THAN 2 00 LBS o 

B o  ALL + 1- I U-V I JETS W I LL B E  I N H I B I TED V I A  V65 DUR I NG DOCKED DPS BURNSa 

C o  DUR I N G  DOCKED MANEUVERS t ALL DPS G I MBAL T R I MM I NG MUST B E  DONE AT  GREAT ER T HAN 3 5  PERCENT 
THROTTLE IN THE AUTO THROT TLE MODE •  THE RECOMMENDED SET T I NG IS 40 PERCENT T HkOTT L E o  

24-5 RENDEZVOUS RADAR 

A a  T H E  RR MUST NOT BE USED TO TRACK CSM TRANSPONDER UNT I L  2 1 / 2  HOURS A F T ER  OPERATE HEATER 
ACT I VAT I ON AND THE ANTENNA TEMPERATURE C HP M I  IS GR�ATER THAN OR �YUAL TO 1 0  D�GoF  AND THE 
GYRO PACKAGE I S  EST I MATeD TO B �  GREATtR THAN OR EQUAL TO 15 DEG o F  

B o  T H E  RR SHOULD NO T  B E  OPERATED  AT  AN ANTENNA T EMPERATURE GREATER  THAN OR  EQUAL TO 145 D EG  F 
AND/OR A GYRO PACKAGE T EMP ( ES T I MATED ) OF GREATER THAN OR tQUAL TO 200  DEG F a  

C o  I F  I T  I S  EST I MATED T HAT THE  RR GYRO PACKAGE W I LL EXCEED 200 DEG  F ( HP M  APPROXa 1 � 5  DEG F l  
PR I OR TO  COMPLET I ON OF THE BKAK I NG PHASE o THE kR SHOULD BE TURN�O OFF UNT I L  R�UU I RED FOk 
T P I  AND BRAK I NG• 

Do IF THE EST I MATED GYRO PACKAGE T EMP SHOULD � XCEED 200  DEG F C HPM APPROXo 135 DtG F l  ANYT I ME 
DUR I NG THE BREAK ING PHASE o T HE AC POWER TO THE RR SHOULD NOT BE TURNED OFFa 

E o  I F  THE R R  ANTENNA TEMP C HPM I EXCEEDS THE NOMI NAL TEMP PROF I L E  BY 1 5  DEG F •  THE R R  SHOULD 
BE TURNED OFF IF  IT  I S  NOT NEEDED•  

F o  I F  THE RR OVEN HEATERS ARE TURNED OFF  C BOTH T H E  PGNS--• RNDZ RDR  AND  HEATERS--•RNDZ RDR  OPR 
OPEN I RR RANGE DATA  MUST NOT BE USED UNT I L  17 M I N  AFTER  RE-ENERG I Z I NG •  ASSUM I NG THE OVEN 
TEMP HAS DROPPED TO  THE COLD RA I L  TEMPo 

M I SS I ON REV DATE SEC T ION 

APOLLO 14 FN� 1 1 / 1 /70 LM G U I DANCE 
AND CONTROL 
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R I T E' 
- , ___ _ 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S E C T I ON 2 4  - L M  GU I DANCE AND CONT R OL 

24-6 LAND I N G  RADAR 

A o  T HE L R  SHOULD NOT NORMALLY b E  OPERA T E D  A T  A N  ANT ENNA TEMP L E SS THAN + � 0  D EG F t  HOWEV E R •  
T H E  LUNAR LAND I N G  M I SS I ON W I L L  B E  AT T EMP T E D  I F  THE ANT ENNA TEMP I S  ABOVE T H E  C R I T I C AL L I M I T  
O F  - l �  DEG F ( HARDWARE DAMAGE i o  

B o  L R  AC T I VA T I ON W I LL B E  DELAYED I F  T HE L R  TEMP I S  PRED I C T ED T O  B E  G R E A T E R  THAN 1 4 5  DEGt F A T  
P O l  + 6+30 C H I GA T E )  

24-7 AGS 

A • T HE AGS I S  DECLARED NO-GO DUR I NG A GYRO AND ACCELEROM E T E R  CA L I BRAT I ON I F  THE GYRO D R I F T  
CHANGE I S  G R E A T E R  THAN 2 o 00 DEG/HR A ND I F  THE ACC E LEROME T E R  B I AS CHANGE I S  G R E A T E R  THAN 
O o 0 3 9  F T /SEC/SEC F ROM THE VALUE A T  T H E  START OF THE CAL I BRAT I ON •  

B t  T HE AGS CAN BE U S E D  TO PERFORM DOCKED AT T I T UDE HOLD CON T R O L •  

C o  T H E  AGS I N  PULSE MODE US I N G  ONLY T TC A  CON TROL CAN B E  U S E D  T O  PERfORM A DOCKED BURN t  

RULE NUMB E RS 24-8 THROUGH 
2 4 - 1 9  ARE RESERVED • 

M I SS I ON REV DATE SEC T I ON 

APOLLO 14 F N L  1 1 / 1 / 7 0  L M  G U I DANCE 
AND CONTROL 

GROUP PAGE 
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N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 24 - LM GU I DANCE AND CON T R OL 

R ' RULE ' COND I T I ON /MALFUNCT I ON ' PHASE 1 RUL I NG 1 CUES/ NUT � S /COMMtNTS 

24•2 

24•2 

LOSS OF GU I DANCE 
S T E E R I NG 

I 
I 
I 
I 
I 
I 

1 SPEC I F I C  1 

I 
I 
I 
I 
I 
I 

A t  OPERAT I ONAL AGS ' A L L  ' CONT I NU E  M I SS I ON I • R EF MALF PROC AGS---
I 
I l AGS WARN I N G L I GH T  
I 
I 2 D EDA RESPONSE I S  ABNORMAL 
I 
I 

Be OPERA T I ONAL 
PGNS 

' DOCKE D /  I B o l o l A )  R E TURN TO CSM 
I UNDOCKED 1 ( B )  NO-GO FOR C I RC 

I t R EF MALF PRUC PGNS---

I I 
1 P RE-P D I  I 
I I 
I I 
I I 
I I 
I I 
I I 
1 POWERED I 
' DESCENT I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
1 LUNAR I 
' S T AY I 
I I 
I I 
I I 
I I 

1 RNOZ ' 
I I 

LOSS OF F O A l  1 AL L  I 

t 1 LGC WARN 
2 o ( A )  RE TURN TO CSM ASAP 1 

I 2 I SS WARN 
l B )  NO•GO FOR P O I  1 

t 3 TEMP CAUT I ON 

1 4 G I M BAL LOCK 

3 o ( A )  P R I OR TO HI GATE 1 
ABORT I 

! B )  AF T E R  H I  GATE 1 

l l )  LAND MANUALL Y ' 

( 2 )  NO•GO FOR t 
EXTENDED LUNAR 1 
STAY I F  F A I LU R E ' 
ALSO AFFECTS 1 
REDUNDANT I 
3•AX I S  A T T  I 
CONTROL 1 

4 •  ASCEND AT N E X T  1 
B E S T  OPPORT U N I TY 1 
I F  F A I LURE ALSO ' 
AFFECTS REDUNDANT I 
3•AX I S  A T T  CONT ROL ' 

I 
5 o  CON T I NUE M I SS I ON ' 

I 
CONT I N U E  M I SS I ON ' 

FUNC T I ONS l A T T  t I I C R EW OP T I ON t 

RAT ES t ERRORS ) I I 

LOSS OF AOT 

I I 
I I 

' AL L  I CONT I N U E  M I SS I ON 
I I 

M I SS I ON REV D A T E  SEC T I ON 

APOLLO l F NL 1 1 / 1 / 7  LM G U I DANC E 
AND CONTROL 

GROUP 

I 
I 
I 
I 
I 

SPEC I F I C  • 
PGNS / C E S / AGS 

PAGE 



N A S A  - Ma n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 2 4  - L M  G U I DANCE AND CON TROL 

R RULE 1 CONO I T I ON / MALFUNC T I ON 1 PHASE t RUL I NG 1 CUES/NOTES /COMMENTS 
-- ----- ------------------ ---------- ------------------- --------------------------------------------------I 

I 

24-23 

24-2• 

I I I 
I I I 
I I I 

LOSS OF �NOZ RADAR/ I I I CSM OPT I CAL TRACK I NG CAPAB I L I T Y 
VHF RANG I N G / OP T I CA L  I I I REwU I RE S  THE L M  T RAC K I NG L I GH T  A N D  
T R ACK I NG I I I T HE A B I L I T Y TO V I SU A LL Y  TRACK• 
A• LOSS OF ANY ONE ' A L L  ' A • l •  CON T I NU E  M I SS I ON I 

I I I 
I I 2 ·  R E F •  3-81  FOR I 
I I NAV I GA T I ON AND I 
I I TRACK I NG R�UU I REMEN T S  I 
I I FOR M = l  RNOZ I 
I I I 

B e  LOSS OF ANY TWO ' DOCKE D /  ' B e l e ( A l  R E T URN T O  C S M  ASAP ' 

LOSS OF LAND I NG 
RADAR 

' UNDOCKED I I 
I I I 
' PR E  P O l  t 
I I ( 8 )  NO-GO FOR P O l  

' AL L  O T H ER ' 2 . C A l  CON T I NUE M I SS I ON ' I I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
' DOCKE D /  ' l • 
0 UNOOCKEO I 
I I 2 e 
I I 
1 PRE-P O I  ' l · I I 
I • 2 .  

( 6 )  R E F  3•8 1 FOR t 
NAV I GA T I ON AND 1 
TRACK I NG I 
R E QUI REM E N T S  FOR 1 
M = l  RNDZ I 

RETURN T O  CSM ASAP 1 

NO•GO F OR C I RC 

RE TURN TO CSM ASAP t 

NO-GO F O R  POi I 
I I 
1 POWE R I:: D I l e  
' DESCENT I 

P R I OR T O  ADEQUA T E  
ALT I T UD E  UPDAT I NG O F  
LM S T A T E VECTORS---

I l e GU I DO TO DEC I DE WHEN ADE�UA T E  
I UPDA T I NG OF L M  S T A T E  VEC TORS HAS 
t BEEN ACCOMP L I SHED • 

RULES 
24-27 

I I I 
I I I R E F  MALF 
I I C A l  NO-GO F O R  LAND I NG I 
I I I 6 A L T  
I I ( 6 1  A B O R T  I 
I I I 7 VEL 
I 1 2 • I 
I I 

A F T ER AD EQU A T E  
A LT I T UD E  UPDAT I N G  OF 
LM S T A T E  VECTORS---

I R E F  I I 
I I 
I I CONT I NU E  M I SS I O N  I I 
I I 
I I 
I I 

24-2 5 THROUGH I I 
AR E RESERVED I I 

M I SS I ON REV D A T E  SEC T I ON 

APOLLO 14 F N L  l l / 1 / 7 0 LM G U I DANCE 
AND CONTROL 

I 
I 2 I 
I 
I 
I 
I 
I 
I 

GROUP 

SPEC I F i c;  -
PGNS / CES / AGS 

LR 

LT 

LT 

MALF 

T EMP 

PAGE 
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N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S E C T I ON 2 4  - �M GU I DANCE AND CONTRU� 

R RU� E COND I T I ON / MA�FUNC T I O N 1 PHASE t RU� I NG t CUES/NOTES / COMMENTS 
-- ----- - - - ----------------------------------------------------------------------------------------------

2 4 - 2 8  

I I I 
I I I 
I I I 

LOSS OF R E UUNDANT 1 DOCKE. D /  I l •  A R E T U R N  TO C SM I 
3-AX I S  A T T I TUDE ' UNDOC !<; E O  I ASAP I 
CONT ROL I I I 

I I I B l  NO-GO FOR C I RC I 
I I I 
1 PR E-P D I  I 2 . ! A I  R E TURN TO CSM I 
I I ASA P I 
I I I 
I I I B )  NO-GO FOR P O l  I 
I I I 
' POWER E D  I 3 o l  A l P R I OR TO HI GATE I 
' DESCENT I ABORT I 
I I I 
I I I B l  A F T E R  H I  GATE I 
I I LAND I N G  I S  I 
I I C R EW OPT I CJN I 
I I I 
1 �UNAR I 4 .  ASCEND A T  N E X T  B EST I 
' STAY I OPPOR TUNI TY I 
I I I 
1 RNDZ I � .  CONT I NU E  M I SS I ON I 

M I S S I ON �EV DATE �ECT ION GROUP 

APOLLO 1 4  FNL l l / l / 7 0  M G U I DANCE 
1'\ND CONTRO� 

SPEC I F I C  -
PGNS / C E S /AGS 

PAGE 

24-6 



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 2 4  - �M G U I DANCE AND CONTRO� 

R RU�E COND I T I ON /MALFUNC T I ON '  PHASE 1 RUL.l NG ' CUES/NOTES /COMMENTS 

I I I 
I I I 
I I I 

2 4 - 2 9  � O S S  O F  T R ANS�A T ! ON 1 I I 
CAPAB I L I T Y I I I 

I I I 
A• AUTOMAT I C  ' DOCKED/ I A . l .  CON T I NUE M I SS I ON I A o l •  CAN NOT D E T E C T  F A I LURE 

U�LAGE I +X l  1 UNCOCKED I I �GC C OMMANDS ULLAGE 
1 PRE-P O l  I I 
I I I • REF MAL.F PROC C ES---
' POWERED I 2 o  ( A )  PR I OR T O  P O l  I 

' DESCENT I I l ABNORMAL. V E H I C L E  DYNA M I C S  
I I ( l )  BACK U P  UL.L.AGE I 
I I MANUAL.L.Y I F  I 6 T T CA CMOS ABNORMAL 
I I NECE SSARY I 
I I I 
I I ( 2 )  P O I  l NH l B  ! T EO I 
I I I F  NO AUTO DPS I 
I I S T A R T  I 
I I I 
I I ( 6 1  A F T E R  PD I I 
I I CON T I NUE M I SS I ON I 
I I I 
I I I 

B e  3•AX I S  ' DOCKE D /  1 6 o l o ! A I  R E T URN TO CSM ASAP I 

T RANSL A T I ON ' UNDOCKED I I 
I I I 
I I ( 6 )  NCl•GO FOR C l RC I 
I I I 

1 PRE-PDI / I � • CON T I NUE M I SS I ON I 
1 POWO:: RED I I 
' DESCENT / I I 

' LUNAR I I 
1 S TAY I I 
I I I 

U N T I L  

' RNDZ I 3 .  NO-GO FOR LM ACT I VE I fl o 3  X AX I S  T R ANSLA T I ON R£�U I RE D  FOR 
I I DOCK I NG 
I I 

M I SS I ON R EV D A T E  SEC T I ON 

APOLLO 14 F NL l l / l / 7 0  LM G U I DANCE 
AND CONT ROL 

I M z l  RNOZ 
I 

GROUP 

SPEC I F I C  • 
PGNS / C t::S / AGS 

PAGE 



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SE C T I ON 2 4  - LM G U I DANCE AND CONTROL 

R RULE COND I T I ON /MALFUNC T I O N '  PHASE ' RUL I NG 

24-30 LOSS OF P I TCH OR 
ROLL. GOA 

2 4 • 3 1  LOSS OF R E DUNDANT 
ASC ENG ON 
CAPAB I L I T Y 

f I 
I I 
' ALL. ' EN G I NE G I M BAL. • OFF 
I ' CONT I NUE M I SS I ON UNLESS 
I ' RC S  I MP I NGEMENT 
I ' CONSTRA I N T S  A R E  V I OL A T E D •  
I I 
I I 
I I 
I f 
I I 
I f 
' DOCKED/ ' l •  R E TURN TO CSM ASAP 
1 UNDOCKED I 
I 
I 
I 
' PR E•P D I  

I 
' 2 ·  
I 
1 l e  
I 
' 2 • 
f 
' l · 

NO•GO F OR C I RC 

R E TURN T O  CSM ASAP 

NO-GO F OR PD I 

I F  D P S  I NS ER T I ON 

I C U E S / N O T E S / CUMMENTS 

' R CS I MP I NGEMENT CON ST R A I N T S  A R E  A 
1 F U NC T I ON OF T H E  GOA POS I T I ON AT THE 
1 T l � � 0� F A I LU R E o SODb I N FO W I L L b E  
' USED T O  D E T E RM I N E C A P A B I L I T Y  T O  
1 COM P L E T E  DES C E N T  FOR A G I V � N  GOA 
' POS I T I ON e  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ' POWER ED 

' D ESCENT 
I 

I CAPAB I L I T Y E X I S T S •  ABOR T '  
I 

I ' 2 ·  AFTER D P S  I NSERT I ON 
I I CAPAB I L I T Y CONT I NUE 
I I M I S5 1 0N 
I I 
I ' 3 · NO• GO F OR E X T EiiiDED 
I I LUNAR STAY 
I I 
1 L.UNAR 
' S TAY 

' ASC END A T  NEXT BEST 
' OPPORTUN I T Y  

I I 
I I 

24•32 LOSS OF CPS AUTO ON ' DOCKED/ ' CON T I NU E  M I SS I ON 
CAPAB I L I T Y 1 UNDOCKEO 1 

f I 
1 PRE•PO I ' CON T I NU E  M I SS I ON 
I I 
1 POWERED 
' D ESCENT 
I 
I 
I 
I 

1 1 .  
I 
I 
f 
' 2 ·  
I 

I F  AUTOMAT I C  U L LAGE 
HAS OCCURRED--• 
A e  ENG START PUSH 
B• DES ENG CMO OVRO 
IF A U TOMAT I C  ULLAGE 

HAS NOT OCCURRED 

ON 

I I A• I NH I B I T  P O l  I GN I T I ON 
I 
I 
I 
I 
I 

RULE NUMBER 24•33 ' 
I S  RESERVEOe t 

M I SS I ON 

f B e  NO•GO FOR P O l  
f 
I 
I 
I 
f 
f 

R EV D A T E  S E C T I O N  GROUP 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' • R E F  MALF PROC C E S  --- 1 0  

I 
1 MPS DOES NOT THRUST WHEN EVENT T I M E R  
' I NO O O e OU 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PAGE 

APO�LQ 14 F NL 1 1 / 1 / 7 0  LM G U I DANCE 
AND CONTROL. 

SPEC I F I C • 
PGNS / CE S / AGS 24•8 



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 2 4  - LM G U I DANCE AND CON T R O L  

R R U L E  CONO I T I ON/MALFUNC T I O N 1  P H A S E  1 RU L I NG 

24-34 LOSS OF A U TO 
THRUST CONTROL 

24-35 LOSS OF MANUAL 
THRUST CON TROL 

24•36 LOSS OF LUNAR 
CONTACT L I GH T S  

R U L E  NUMBER 24-37 
THROUGH 24-39 ARE 
RESERVED 

M I SS I ON 

I I 

I I 

' AL L  ' CO N T I NU E  M I SS I ON 
I I 

I I 

I I 

I I 

I I 

1 A L L  ' CO N T I NU E  M I SS I ON 
I I 

I I 

I I 

I I 

I I 

' POWER E D  ' CON T I NU E  M I SS I ON 
' D E SC E N T  I 

I I 

I I 

I I 

I I 

I I 

I I 

REV D A T E  S EC T I O N  

APOLLO 14 F NL 1 1 / l / 7 0  LM G U I DANCE 
AND CONT ROL 

GROUP 

I CUES / NOT E S /COMME N T S  

1 • REF MALF P ROC CES·--

1 l l  ENG THR AND CMD DO NOT AGREE / OFF 
1 SCHEDULE• 
I 

I 

I 

I 

I 

I 

I 

I 

I 

PAGE 

SPEC I F I C  • 
PGNS / C E S / AGS 



R I T E M  
-- -----

24•40 

N A S A  - Ma n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 2 4  • M GU I DA N C E  AND CONTROL - CON T I NU E D  

-----------------------------
t PRELAUNCH I NS T RUMENTA T I ON t 

------ ----- --------- ---------

MEAS DESCR I P T I ON PCM ONBOARD TRANSDUCERS 

LGC DOWNL I NK GGOOO l U  - -
P L S  TORO R E F  G G 1 040V - -
2 • 5  VDC T"' B I AS GG l l l OV - -

! M U  28 VAC 8 0 0  G G l 2 0 lV - -
! R I G  SUSP 3 . 2  KC GG l 3 3 l V  - -

I MU STBY G G l 5 l 3 X  - -
LGC OPR GG l � 2 3 X  - -
X P ! P A OUT I N  PHASE G G 2 0 0 l V  - -
Y P l P A OUT I N  PHASE GG 2 0 2 1 V - -

Z P ! PA OUT I N  PHASE G G 2 0 4 l V  - -
! G  SVO ERR IN PHASE GG 2 l 07V - -
IG I X  RSVR OUT S I N  GG2 l l 2V FDA ! COMMON 
I G  I X  RXVR OUT COS GG2 l l 3V F O A l  COMMON 
MG SVO ERR I N  PHASE GG2 l 3 7V - -
MG I X  RSVR OUT S I N  GG2 l 4 2V FOA l COMMON 
MG I X  RSVR OUT COS GG2 1 4 3 V  FDA ! COMMON 
OG SVO ERR I N  PHASE GG2 1 6 7V - -
OG RSVR O U T  S I N  GG2 l 72V F DA !  COMMON 
OG RSVR OUT COS GG 2 1 73V FDA ! C OMMON 
P I TCH A T T  E R R  GG 2 2 1 9V FDA ! COMMON 
YAW ATT E R R  GG2249V FOA l COMMON 
ROLL ATT E R R  GG22 79V FDA ! COMMON 
P ! PA T EMP GG2 3 00T C&W S E P A R A T E  
R R  SHFT S I N  G G 3 304V F D A !  COMMON 
RR SHFT COS G G 3 3 0 5V F D A !  COMMON 
RR TRUN S I N  G G 3 3 24V F O A l  COMMON 
RR T R UN COS G G 3 3 2 5 V  FOA l COMMON 
LGC WARN I N G GG900 l X  C&W COMMON 
I SS WARN I N G GG9002X C&W COMMON 
LR ANT TEMP G N 7 5 6 3 T  TEMP MON I TOR COMMON 
RR NO TRACK GN76 2 l X  C&W COMMON 
RR ANT TEMP GN7723T TEMP MON I TOR COMMON 

YAW ERR CMD G H l 247V - -
P I T CH ERR CMD G H l 2 48 V  - -
ROLL E RR CMD G H 1 2 49V - -

JD A4D OUT PUT G H 1 4 1 9V . -
R C S  TCP A40 GR 5 0 3 2 X  - -

JD 8 3 0  OUTPUT G H 1 4 2 3 V  - -
RCS TCP 6 3 0  GR50 36X - -
JO A 2 D  OUTPUT G H 1 4 2 7 V  - -

RCS T C P  A 2 D  G R 5 0 4 0 X  - -

JO 6 1 0  OUT PUT G H l 4 3 lV - -
R C S  TCP 6 1 0  G R 5 044X - -
JO 64U OUTPUT GH14 1 8 V  - -

JD 6 4 F  OUTPUT G H 1 420V - -
JD A4R OUTPUT G H l 42 l V  - -
JD A 3 U  OUTPUT G H 1 4 2 2 V  - -

JD 6 3A OUTPUT GH1 424V - -
JO A 3R OUTPUT G H l 4 2 5 V  - -
JD 62U OUTPUT GHl426V - -
JD A 2 A  OUTPUT G H 1 4 2 8 V  - -
JD 6 2 L  OUTPUT GH l 4 2 9V - -
JO A lU OUTPUT G H 1 430V - -
JD A l F  OUTPUT G H l 4 3 2 V  - -

JO 6 1 L  OUTPUT G H l 4 3 3 V  - -
RCS TCP 64U G R 5 0 3 1 X  - -
RCS TCP 64F GR 5 0 3 3 X  - -
RCS TCO A4R G R 5 0 34X - -

RCS T C P  A 3 U  GR 5 0 3 5 X  - -
RCS TCP B 3 A  GR 5 0 3 7 X  - -

R C S  TCP A 3 R  G R 5 0 3 8 X  - -
RCS T C P  6 2 U  G R 5 0 3 9 X  - -

RCS TCP A 2 A  GR 5 0 4 1 X  - -
RCS TCP 6 2 1.  G R 5 0 42X - -
R C S  TCP A l U  G R 5 0 4 3 X  - -
R C S  T C P  A l F  GR 5 0 4 5 X  - -
RCS T C P  6 1 L.  G R 5 046X - -
YAW A T T  E R R  G H 1 4 5 5 V  FDA ! COMMON 
P I TCH ATT ERR G H l 4�6V FOA l COMMON 

M I SS I ON REV DATE SECT I O N  GROUP 

APOL.L.O 1 4  FNL. l l / 1 1 7 0  LM G U I D ANCE AND P R E LAUNCH 
CONTROL ! NS T R  

M I SS I ON RULE 
CATEGORY R E F ERENCE 

M 24•20 
HD 24-2 0  
HD 24-2 0  
H D  24-2 0  
HD 24-2 0  
H D  24-2 0  
HD 24-2 0  
H D  24- 20 
HD 24-2 0  
HD 24-2 0  
HD 24•20 
HO 24-20 
HD 24•20 
HD 24-2 0  
H D  24-2 0  
HD 24-2 0  
HD 2 4-2 0  
HD 24-2 0  
H D  24•20 
HD - PCM 24-2 0  
H D  - P C M  24-20 
HD - PCM 24-2 0  
HD • PCM 24-2 0  
HO - PCM 24- 2 3  
HO - PCM 24-2 3  
HD - P C M  24- 2 3  
HD • PCM 24• 2 3  
H O  • PCM 24-2 0  
H D  • PCM 24- 2 0  
HD - PCM 
HD - PCM 24-2 3  
HD - PCM 24- 2 3  

M 24- 28 
M 24-2 1l  
M 24-2 11  
H D  2 4 • 2 7  
HD 24-2 7  
HD 24-2 7  
HD 24-2 7  
H O  24-2 7  
H O  2 4• 2 7  
HD 24-2 7  
HO 24•27 
HD 24-2 7  
HD 24-2 7  
HD 24•27 
HD 24• 2 7  
H O  24•27 
HD 24• 2 7  
HD 24-2 7  
HO 24-2 7  
H D  24-2 7  
H O  24-2 7  
HO 24-2 7  
H D  2 4-2 7  
HD 24-2 7  
HD 24•27 
HD 24-2 7  
HD 2 4• 2 7  
HD 24-2 7  
HO 24•2 7 
HO 24-2 7  
H O  24-2 7  
H D  24-2 7  
H D  2 4• 2 7  
HD 24-2 7  
HC 24•27 
HD 24•26 
HD 24•28 

PAGE 
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R I T E� 
- - · ----· 

24•4C 
CONT 

N A S A  - M a n n e d  S p a c e c r a ft  C e n t e r  

M I S S I O N  R U L E S  

$ECT I ON 2 4  • M G U I DANC E AND CONTROL • CON T I NU E D  

M E AS DESCR I P T I ON PCM ONBOARD TRANSDUCERS 

ROLL ATT ERR G H l 4 5 7V fOA l COMMON 
RGA YAW R A T E  G H 1 4 6 1V F O A l  COMMON 
RGA P I TCH RATE G H 1 462V F O A l  COMMON 
RGA ROLL R A T E  G H l 463V FDA I COMMON 
AGS SEL G H 1 6 2 l X  - -
ROLL P L SD / D I R  G H 1 6 2 B X  - -
P I TC H  PLSD/0 I R G H 1 6 2 9X - -
YAW PLSD/ D I R  G H l 6 3 0X - -
AUTO ON G H 1 2 l 4X - -
APS ARM G H 1 2 30X - -
ENG F I RE OVRO G H l 2 66X - -
MAN THRUST CMD G H 1 3 l l V  M E T E R  S E P A R A T E  
P I TCH G O A  POS G H l 3 1 3V - -
ROLL GOA POS G H l 3 l4V - -
P TRM F A I L  G H l 3 2 3X C&W COMMON 
R T RM FA I L  G H l 330X C&W COMMON 
A U T O  T HR U S T  CMO G H 1 3 3 1 V  M E T E R  S EPARAT E 
OPS ARM G H 1 3 4 8 X  - -
VAR I N J  ACT POS GQ68 06H - -
CfS AC PWR F A I L  GL4026X C&W COMMON 
CES DC PWR F A I L  GL4027X C&W COMMON 
AGS DOWNL I NK DATA G I O OOlX - -
ASA TEMP G l 3 3 0 l T  - -

ASA P W R / A E A  F A I L  GL402BX C&W COMMON 
AUTO OF F G H 1 2 l 7X - -
AGS AUTO G H l 64 l X  - -
AGS A T T  HOLD G H 1 6 42X - -
PGNS AUTO G H 1 643X - -
PGNS A T T  HOLD G H l 6 44X - -
LR RNG D A T A  NO GOOD G N 7 5 2 1 X  C&W COMMON 
LR VEL D A T A  NO GOOD G N 7 5 5 7X C&W COMMON 

M I S S I ON REV D A T E  SECT I ON GROUP 

APOLLO 1 �  FNL 1 1 1 1 1 7 0  L M  GU I DANCE AND P R E LAUNCH 
CONTROL I NS T R  

M I SS I ON RULE 
CAH :GORY REF E R E NC E  

H D  24-28 
M ON BOARD 24-28 
M PCM/HD 2 4•2 8 
M 2 4 -2 8  
H D  24-:3 3 
H D  24-3 3 
H D  2 4 - 3 3  
HD 2 4 -3 3 
H O  2 4 -3 1 
M 2 4-::H 
HD 2 4- 3 1 
M 2 4 • 3 4 o 2 4 - 3 5  
M 2 4-30 
M 2 4- 3 0 
H D  2 4-30 
H D  2 4-30 
H D  2 4- 3 4  
H D  2 4• 3 2  o 2 4• 3 l  
H D  2 4• 3 4 o 2 4• 3 5  
H D  2 4-30 
HD 24-30 
H D  2 4-3 3 
H D  2 4- 3 3  
H D  24•3 3 
HD 2 4• 3 2 o 2 4 • 3 l  
H D  24-27 
H D  2 4-2 7 
H D  2 4-2 7 
HD 2 4-27 
HD 
H D  

P A G E  

2 4- l l 





R ! TE� 
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N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 2 5  - L M  PROPULS I ON - DPS 

I GENERAL I 

2 5•1 RESERVED 

2 5-2 DEF I N I T I ONS 

Ao  AN OPERAT I ONAL DPS IS  DEF I NED AS FOLLOWS---

1 o  FUEL AND/OR OXI D �NG I NE I NLET PR�SSURE GREATER THAN 30 PS I A  AT I N I T I AT I ON o  

2 o  FUEL AND/OR OXI D ENG I NE I NLET  PRESSURES GREATER THAN 1 2 0  P S I A  ! ULLAGE 
PRESSURES GREATER  THAN 123 PS IA o l DUR I NG A BURN W I T H  THROTTLE  LESS THAN 65 
P�RCENT OR GREATER THAN 150 PSI A ( ULLAGE PRESSURES GREATER THAN 1 60 PS I A o l 
W I TH T HROTTLE  GREATER THAN 6 5  PERCEN T o  

3 o  T O  I N I T I ATE A BURN t T H E  OX I D I ZER AND FUEL BULK T EMPERATURES MUST �E GREATER 
THAN 50 DEG F AND LESS THAN 9 0  DEG F o  

4 o  DELTA TEMP BETWE�N FUEL AND OX I D  LeSS THAN 2 5  DEG F FOR �URNS LESS THAN 
400 SEC t AND LESS T HAN 1 0  DEG F FOR BURNS GRcAT �R THAN 400 SEC ONLY TO 
I N I T I A TE  A BURN o 

5 1  ! A I  DELTA PRESSURE BETWEEN FUEL AND OX I D  ENG I NE INLET  PRESSURES LESS T HAN 2 5  
PS I D  P R I OR T O  LOW GATE. 

( 8 )  DELTA PRESSURE ( fUEL H I GH I L�SS THAN 50 PS I U  AT START OF ANY BURNo 

6 o  SUPERCR I T I CAL HEL I UM AO�OUATE TO COMPLETE  M I SS I ONo  

B o  THE LOW  THROTTLE PO I N T  I S  DEF I NED AS  THE  M I N I MUM POS I T I ON THAT  T HE T HROT TLE  AC TUATOR W I LL 
ASSUME W I TH M I N I MUM MANUAL T HROTT LE COMMAND VOLTAGE o 

C o DPS I NSERT I ON CAPAB I L I TY I S  THE AB I L I TY TO OBTA I N  A SAFe I NSER T I ON W I TH ONLY THE OPSo 

RULES 2 5-3 THROUGH 2 5- 10  ARE RESERVED o 

M I SS I ON REV DATE SECT I ON  

APOLLO 14 FNL 1 1 / 1 17\ LM PROPULS ION  
-DPS 

GROUP PAGIO: 

GENERAL • DP� 



R I T E� 
· ----

N A S A  - M a n n e d  S p a c e c r af t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 2 5  - � M  PROPU�S I ON - D P S  

2 5 - l l  THE DP S E N G I N E  W I �� NOT NORMA��y BE O P E R A T E D  F O R  L E S S  T H A N  3 e 5  S E C e  A 2 SEC C OA S T  B E FORE R E S T A R T  
AT L T P  A N D  A 3 0  M I NU T E  COAST B E F O R E  R E S TA RTS G R E A T E R  T H A N  L T P  I S  REQU I R E D •  

2 5- 1 2  R E S ERVED 

2 5 - 1 3  RESERVED 

2 5 - l �  FROM A SAF E T Y  STANDPO I N T  SUPERC R I T I CA� HE L I UM B U R S T  D I SC R U P T U R E  DUR I NG MANNED OPERA T I ON I S  A N -· 
ALLOWABLE EVENT e 

2 5 - l �  PROPELLANT GAG I NG 

A e  P R I ME METHOD--- PUGS ( T M t  ONBOARD l ( l o 3  PERCEN T ) 

B o  BACKUP M E THOD--- GROUND MASS CALCULA T I ON ( 3  PERCENT FOR GA G I NG )  

2 5 - l E  I F  POWERED DESCENT I S  A80R T � D DUR I NG D P S  I NS ER T I O N  CAPAB I L I T Y O R  I F  A DOtKED D P S  CONT I NGENCY I S  
REQU I R E D •  T H E  D E S  H E  R E G  l A N D  R E G  2 VALVES SHOULD B E  C LOSED AT A PYGS R E A D I NG OF 3 7  PERCENT T O  
I NSURE A LOW ENOUGH T A N K  P R ESSURE TO P R E V ENT A V I OLA T I ON OF F R A C T U R E  MECHA N I C S  L I M I T S  F R O M  HEAT 
SOAK BAC K o  

R U L E  NUMBERS 2 5 - 1 7  THROUGH 2 5 -2 9 ARE RESERVED• 

M I SS I ON R EV DATE SEC: T I O N  

APOLLO 14 F N �  l l / 1 / 7 0  LM PROPUL. S l QN 
-DPS 

GROUP PA<OE 

GENERAL - OPS 
2 5-2 



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S EC T I ON 2 5  - � M  PROPU� S I ON - O P S  

R RU�E CONO ! T I ON / M A� F UNC T I ON 1  PHASE 1 RUL I NG 1 CUE S / NO T E S / COMMENTS 

2 5 - 3 0  

2 5 - :31  

2 5 - 3 2  

2 5 - 3  

�OSS O F  OPERAT I ONA� 
DPS < P R I OR TO �ow 
GATE Rt::F MR 2 5 -2 
FOR DE F I N I T I ON •  
A � T E R  LOW G A T E  ONLY 
LOW I NL t T  PRESSURES 
L E SS THAN 150 PS ! A l  

S T ART T ANK LEAK 
P R I O R  TO 
PRESSU R I ZA T I ON 

A •  F U � L  AND/OR OX I D  
ENG I NE I Nl. E T  p 
GREATER THAN 
3 0  PS I A •  

!:l •  FUEL A N D / OR 
OX I D  E N G I N E  
I NL E T  P 
LESS T H AN 
30 PS I A •  

RESERVED 

LOSS OF 
SUPERCR I T I CAL 
PRESSURE I DPS I N  
SLOWDOWN MOD E l 

A o  GREATER T HAN 
31 P E R C E N T  
PQGS 

B e  L ESS T H AN OR 
EQUAL TO 3 1  
PERCENT PQGS 

M I SS I ON 

1 SPEC I F I C  M I SS I ON RU L E S  1 

' DOCK E D /  1 A o  
1 UNDOCKED I 

' I 

' I 

' P R E-P O l  ' B •  
I ' 
I ' 
I I 

I ' 
I I 

I I 

' POWE R E D  ' c .  
' DESCENT I 

' I 
I I 
' ' 
I I 

' ' 
' I 

' I 

1 AL L  I A .  
I I 

I I 

I I 

I I 

I I B •  
I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 
I I 

I ' 
I I 

I I 

I I 

I I 

' POWE R E D  ' A •  
1 D ESCE1H I 

I I 

I ' 
I I 

I I 

I I 

' I 

I I 

I I 

I • s . 
I I 

I I 

R EV DA H :  

I NH I B I T  OPS BURNS 

RNOZ. ASAP 

1 •  I NH I B I T  PO l 

2 • RNOZ Ill I T H APS 

ABORT S T A G!:: 

CONT I NU E  M I SS I ON 
I NH I B I T  F I R I NG DPS 
START T A NK SUU I B  

CONT I NU E  M I S S I ON 

1 •  F I R E  SUU I B  TO 
START TANK 

ABOR T 

1 R EF MAL PROC OPS---
1 

I l DES R E G  

1 A  FUEL / OX l D  PRESS ABNORMAL 

1 2 FUEL/UX I O  T EMP ABNORMAL 

3 H E  PRESS ABNORMAL 

1 REF MAL PROC OPS---
1 

1 3 HE PRESS ABNORMAL 

I 

' 

I 

I 

' 
1 N O T E  

1 P RESSUR I Z A T I ON SYST E M  MAY B E  OPENED 
1 T O  S T A R T  TANK L E A K e  CLOSE P R I MARY HE 
1 R EG SOV A F T E R  EACH BURN AND R EOPEN 
1 A T  I N I T I A T I ON OF EACH B U R N e  
' 
' 
I 

' 
I 

' 
' 
' 
t R E F  MAL PROC OPS 

3 HE P R E SS ABNORMAL 

ABOR T S T AGE P R I OR TO 1 
I NL E T  P Rt::SSURES 1 
L E SS THAN OR EYUAL TO 1 
1�0  P S I A o  ( UL L A G E  1 
PRESSURE LESS THAN 1 6 0  1 

P S I A o ) I 

CONT I NU E  M I SS I ON 

SECT I O N  <OROUP PAGE 

APOLLO � 4  F NL l l / l / 7 0  LM P R O PUL S I ON 
-DPS 



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 2 5  - L M  PROPUL S I ON - DPS 

R RULE COND I T I ON / M ALFUNC T I ON ' PHASE 1 RUL I NG 1 C U � S / N O T t S / COMMENTS 

2 5 -34 LEAK B E T WE E N  SHE 
SQU I B  AND GlUAD 
WECK VALVES 

' 
' 
' 
' A L L  
' 
I 
I 
' 
I 
I 
I 
I 
I 
' 
I 
I 
I 

' 
I 
I 
' A •  
I 
' 
I 
' 
I 
I 
I 
I 
I 
' 
I 
I 
I 

PRESSUR I ZE DPS W I TH AMB 
TANK WH I LE IN S I T E 
COVERAGE 
l o  I NH I B I T  DPS BURNS 

FOR Lt.AK R A T E  
GREA T E R  T HAN 2 0  
P S I / S E C •  

2 ·  I F  L EAK RATE 
L E SS THAN 2 0  
P S I / S EC 

( A )  C I.OSf. H E  REG l 

' 
I 
I 
I REF MAL PROC DPS 
I 
I l DES Rf.G 
I 
I 3 HE PkESS ABNORMAL 
I 
I 
I 
I 
I 
' 
I 
I 
I 

I 
I 

' 
' 

! B )  OPEN D E S  HE REG l '  NOT E--- MSFN W I LL EVALU A T E  WH I CH REG 
OR 2 I MM E D I ATELY 1 TO OPEN 

I I A F T ER I GN I T i ON o  1 

RULE NUMBER 

2 5 - 3 5  RESERV E D o  

M I SS I ON 

' 
' 
I 
I 

I 
I 
I 
I 

' c  

REV D A T E  SECT I O N  

APOLLO l4 F NL 1 1 / l / 7 0  LM PROPULS I O N  
-DPS 

I 
' 
I 
I 

GROUP 

SPEC I F I C-OPS 

PAGE 



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT ION 2 5  - L M  PROPULS I ON - DPS 

R RULE COND I T I ON/MALFUNCT I ON ' PHASE t RUl i NG • cu�S/NOT�S/COMMENTS 
-- - - - - - --------------------------------------------------------------------------------------------- ----

I I 
2 5-36 93 SEC AFT �� LO 

LEVEL SENSE 
' POWER ED ' CREW EVALUAT I ON 
' DESCENT ' LAND OR ABORT 

I 
I 
I 
I 
I 

25-37 LOW LEVEL CONF I RMS ' POWERED 1 A o ABORT 
I I NSUF F I C I ENT ' DESCENT 

PROPELLANT TO LAND ' 
OR DELTA BETWEEN ' 
FUEL AND OXI D I ZER 1 
PQGS READ I NGS t 
GREATER THAN t 
1 3  P ERCENT t 

1 B o  ABORT STAGE AT DPS 
t DEPLET I ON 

25-38 POGS READ I NG ' POWERED ' ABORT 
' DESCENT I 

25-39 

2 PERCENT ( E I THER 
FUEL OR OX I D I  AND 
NO VAI.. I D  T IME 
�S T I MATE FROM LOW 
I..EVEL 

' ' ABORT STAGE AT DPS  
I ' DEPLE T I ON 
I I 
I I 

EXCESS I VE  PROPELLAN T 1 POWERED ' A •  PR IOR TO  P 64  -
usAGE < PRED ICTED  ' DESCENT I 
MARG I N  AT TUUCHDOWN I I CUNT I NUE M I S S I OI'l 
LESS T HAN -o , 2  I I 
PERCENT i o  I I 

t • e . AFTER Pb4 BUT P R I OR TO 
t I LO GA TE o  
I I 
I I l o  ABORT 
I I 
I I 2 o  ABORT STAGE 
I I DEPLE T I ON 

M I SS I ON REV DATE SECT ION 

AT OPS 

GROUP 

5 SEC CAPAB I L I T Y  AT F T P  

1 2 0  SEC CAPA� I L ! T Y  A T  2 5  PERCENT 
1 THROTTLE 
I 
I 
I 
1 R EF MAL PROC DPS 
I 
I 6 DES I.ITY 
I 
I 
I 
I 
I 
I 
I 
I 
1 REF MAL PROC DPS 

1 7 PI.IGS I ND ABNORMAL 

1 NOTE---

1 THE GROUND CALC DPS QUAN T I TY W I LL BE 
1 USED I F  BOTH THE LOW LEVEL AND P I.IGS 
1 FA I L o  

1 NOTE---THROTTLEDOWN T IME t THRUST 
I LEV�L t AND SYSTEM PRESSURES ARE 
I SECONDARY CUES WH I CH  I ND I CATE OFF 
I NOM I NAL DPS PERFORMANCE •  
I 
I 
I 
I 
I 
I 
I 
I 

PA<OE 

APOLLO 1 FNL 1 1 / 1 / 7  LM PROPULS I ON 
-DPS 

SPEC I F  I C-OPli 



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 2 5  - LM PROPUL S I ON - D P S  

K RULE COND I T I ON / M ALFUNC T I ON ' PHASE 1 RUL I NG 1 CUES/NOTES/COMMENTS 
- - - - - - ------------------- -------------------------------------------------------------------------------

' ' ' 
I I I 

25-4 UNASLE TO V�NT DPS t 

2 5-4 

A F T ER LAND I NG o  t 

A• UNABLE TU V E N T  
D P S  FUEL TANKS 

' LUNAR 
' S T AY 

B e  UNABLE TO VENT t 
OX I D I Z E K  TANKS 1 
AND GREATER T HAN t 
1 5 0  LBS OF t 
OX I D I Z E R  I N  EACH 1 
OX I D I Z ER TANK t 

I 
c .  UNABLE T O  VENT I 

OX I D I ZE R  TANKS I 
AND LESS THAN I 
1 5 0  L BS OF I 
OX I D I Z E R  I N  EACH I 
OX I D I ZER TANK I 

I 
I 
I 
I 

35 PERC�NT THROAT 1 ALL 
AREA I NCR EASE I 
EXCEEDED I 

I 
I 
I 
' 

RULES 25-42 T HROUGH 1 
2 5 -4 9  ARE RESERVE D o  t 

I 
I 
I 
I 
' 
' A •  

I 
• s . 
I 
I 
' 
I 
I 

CON T l NUE 

CONT I NUE 

I 
I 
I 
I 
' 

M I SS I ON I 
I 
I 

M I S S I ON I 
I 
I 
' 
I 
I 
I 

1 C o STAY UNT I L  AT LEAST T-3 1 NOT�--- STAY T I M E  D EPENDS UPON 
1 1 OX I D I Z E R  REMA I N I NG I N  EACH TANK AND 
1 1 W I LL BE D E T ER M I NED R EAL T I ME e  

' 
' ABORT STAGE 
I 
I 
I 
' 
I 
I 
I 
I 

I 
' 
' 
' 
' 
I 
' 
1 NOT E--- T HROT T L E  DOWN T I ME t THRUST 
1 L E VE L •  AND SYSTEM P R ESSURES ARE 
1 SECONDARY CUES WH I C H  I N D I CA T E  OFF 
1 NOM I NAL DPS P E RFORMANCE 
' 
' 
' 
' 
' 

M I S S i vN REV DATE SECT I ON GROUP PACiE 

APOLLO 14 F NL 1 1 1 1 / 7 0  LM PROPUL S I ON 
-DPS 

SPEC I F I C-CPS 



R ! T E� 
-- · ----

2 5• 5 C  M E A S  DESCR I P T I O N  

S T A R T  T N K  PRESS 
HE R EG P R E SS 
HE R E G  P R E SS 
HE PRESS 
HE P RE S S  
F U  TNK l Q T Y  
F U  T N K  2 Q T Y  
O X  T N K  l Q T Y  
OX T NK 2 QTY 
FU l T EMP 
FU 2 T EMP 
ox l T E MP 
ox 2 T EMP 
FU PRESS 

OX PRESS 

TCP 
LOW LEVEL 

M I S S I ON 

N A S A  - M a n n e d  S p a c e c r a f t C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 2 5  • L M  DPS • CONC LUDED 

-----------------------------------
I D P S  - P R E LAUNCH I NSTRUMENTA T I ON I 
-----------------------------------

PCM ON 60ARO TRANSDUC E R  CAT C:GOR y 

Glol:OO l 5 P  HE MON COMMON HD 
GQ 3 0 l 8 P  C&W COMMON HD 1 OF 
GQ 3 0 2 5 P  H D  M•PCM 
G lol 3 4 3 5 P  H D  1 OF 
GQ:0436P PRESS HD M 
GIJ 3 6 0 3 Q  Q T Y  COMMON HD l OF 
Glol:06 04Q Q T Y  C OMMON HD M 
GQ4 1 03Q QTY COMMON HD 1 OF 
Glol4l 041.l QTY COMMON liD M 
Glol 3 7 1 8 T  T EMP MON COMMON HD 1 OF 
GQ3 7 l 9 T  T EMP MON COMMON HD M 
Glol42 l 8 T  T E MP MON COMMON HD 1 OF 
Gl.l42 l 9 T  T E I-1P t-',ON COMMON HO M 
Gl.l 3 6 1 1 P  M 

Gl.l4 1 1 1 P M 

Gl.l65 lOP THRUST COMMON M-PCM 
Glol4455X DPS LOW COMMON M 

REV DATE SEC T ION GROUP 

APOLLO 1 4  F NL l l / 1 / 7 0 LM DPS PRELAUNCH 
I NS T R  

2 

2 

2 

2 

2 

2 

M I SS I ON RULE 
R E F E RENCE 

2 5•3 1 o 32 o 3 5  
2 5• 3 4 o 3 0 o 3 5  
2 5 •34 o 3 0 o 3 5  
2 5 -3 3 o 3 0 o 3 2  
2 5•3 3 o 3 0 o 3 2  
Z 5 -3 7 o 3 8 o 39 o 4 5  
2 5 -3 7 o 3 S o 3 9 o 4 0  
2 5 -3 7 o 3 8 o 3 9 o 4 0  
i< 5 -3 7 o ::l S o 39 o 4 0  
2 5 • 3 0  
2 5 - 3 0  
2 5 - 3 0  
2 5 '" 3 0  
2 5 - 3 0 o 3 l o 3 2 o 3 3 o  

3 5  
2 5- 3 0 o 3 l o 3 2  o 3 3 o  

3 5  
2 5 -3 0 • 4 1 
2 5 - 3 6  

PAGE 

· ·-
2 5 - 7  

-· . .  - �·· 
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R I T E� 
- · ----

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 2 6  • LM PROPWLS I ON - APS 

1 GENERAL 1 

26•1  RESERVED 

26•2 DEF I N I T I ONS··-

Ao  AN  OPERAT I ONAL APS I PREPRESSWR I ZA T I DN l  I S  DEF I NED AS FOLLOWS·--

1 o  D�LTA PRESS BETW��N APS FWEL AND OX I D  ENG I N E  I NLE T  PRESSUR�S LESS THAN 9 0  
P S I  De 

2 o  DELTA  T EMP B ETWEEN APS FUEL ANP OX I O  LESS THAN 1 0  D�G f o  

3 o  APS FWEL AND/OR OX ID  T EMP GREATER  THAN 5 0  D E G  F ANO L�SS THAN 9 0  DEG F o  

4 o  APS FWEL O R  OX I C  I NLET PRESSWRE GR�ATER  THAN 62  PS I A  AND LESS T HAN 2 2 0  P S I A o  

5 •  REDUNDANT PRESSUR I ZA T I ON PATHS AND N O  HEL I UM TAN� O R  HEL I WM L I NE LEA�S • 

B o  A N  OPERAT I ONAL APS I POST•PRESSUR IZAT I ON l  I S  DEF I NED  AS  FOLLOWS••• 

1 o  ADEWWATE SOURCE PR�SSURE FOR DELTA V REQU I RED AND  REDUNTANT P RESSWR I ZA T I ON 
PATHSo  ) 

2 o  DELTA T EMP BETWEEN APS fWEL AND OX I D  LESS THAN 60  DEG f fOR BURNS LESS THAN 
1 0 0  SECONDS AND 10 DEG f FOR BWRNS GR�ATER THAN 1 0 0  S�CONDS o 

3 o  APS  FUEL  AND/OR OX I D  TEMP  GREATER THAN 5 0  DEG f AND  LESS  THAN 1 2 0  DEG f FOR 
BURNS LESS THAN 1 00 SECONDS ANP GREATER THAN 5 0  DEG F AND LESS THAN 9 0  OEG F 
FOR BWRNS GREATER T HAN 1 0 0  SECONDS • 

4o  APS FWEL AND/OR OX I D  I NLET  PRESSURES uREATER THAN 115  P S I A o  I WLLAuE PRESSWRE 
GREATER THAN 125 PS I A )  

5 o  DELTA PRESSURE BETWEEN FWEL AND OX I D  INLET  PRESSWRES LESS THAN OR EQWAL TO 
1 5  PS I D o  

RULES 26•3 THROUGH 26•12 A R E  RESERVED 

M I S S I ON REV DATE SEC T ION 

APOLLO 14 FNL 1 1 /1 / 70  LM PROP 
• APS 

GROWP  PAGE 

GENE'.R!\\.. 
26-1 



R I T  E� 
-· · ----

N A S A  - M a n n e d  S p a c e c r a f t C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 2 6  - � M  PROPU�S I ON - A P S  

1 SYST EMS MANAGEMENT 1 

2 6 • 1  THE M I N I M U M  I MPU�SE O F  T H E  A P S  ENG I N E  I S  1 2 5 7  P �US OR M I NU S  1 0 4  L B S  - S E C t WH I CH COR��SPONDS T O  
A N  E L E C T R I CAL ON/OFF T I ME O F  Oo5  S E C o  

2 6 • 1  O N � Y  PREM I SS I ON APPROVED A P S  MU � T I BURN PROF I � E S  W I �� � �  E X �CUTED t S I �C� N O  DATA E X I S T S  TO A�LOW 
REA�T I ME S UPPORT FOR EXAM I N I NG APS F R E E Z I N G t  C H ARR I NG t  BACKWALL T �MPERATURE CONS T � A I NTS FOR 
MU L T I BURN PROF I L E S •  

2 6 - l  PROPE�LANT G A G I N G  I NO ONBOARD R EADOU T l ---

A o  P R I M E  M E T HOD--- A P S  � T Y  FROM LGC MASS CA�CULAT I ON ( T H R E E  P E R C EN T l 

B o  BACKUP M E THOD--- F�OW RATE X T I M E  ( 5  PERCEN T l  

RULES 2 6• 1 6  THROUGH 2 6 • 1 9  A R E  R ESERVED• 

M I SS I ON REV DATE SECT I O N  

APOLLO l� F N L  l l / l / 7 C  L M  PROPULS I ON 

• APS 

GROUP PAGE 

MANAGEMENT 



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S EC T I ON 2 6  • �M PROPULS I ON • A P S  

R RULE 1 CON D I T I ON /MALFUNC T I O N 1  PHASE I RUL I NG ' C U E S / N O T � S / COMMENTS 
-- ----- -------------------------------------------------------------------------------------------------

26•20 LOSS OF AN 
OPERAT I ONA� APS 

26•21 APS H E  SOURCE 
PRESSURE 

Ao LEAK P R I O R  TO 
PRESSU R I ZA T I ON 

B o  L E AK AF TER 
P R E SSUR I Z A T I O N  

M I SS I ON 

I I 

1 SPEC I F I C  1 

' DOCK E D /  1 A o  R E TU R N  TO CSM 
I I 
1 UNDOCKED I 

' R E F  MAL PROC A P S  
I 

NO•GO FOR C I RC t l ASC P R E S S  
I I 
1 PRE•P D I  1 B o  R E TURN T O  C S M  ASAP 

NO-GO F OR PO l 

1 POWERED 1 C o  ABOR T 
' D E SCE NT I 

' LUNAR 
1 S T AY 

1 RNDZ 
I 

USE DPS AS LONG AS 
POSS I B L E  

' D •  ASCEND N E X T  B E ST 
' OPPOR TU N I T Y 

1 E o USE RCS FOR T P I  
I 

I 
I 

2 F U E L  OR OX I D  T EMP ABNORMAL 

2A FUEL OR OX I D  P RESS ABNORMAL 

3 HE PRESS ABNORMAL OR DECR o 

I I ' R E F  MAL PROC APS 
I I 
I I 1 ASC P R E SS 
' DOCKED/ ' A •  l o  R E TURN TO CSM 
1 UNDOCKED ' NO•GO FOR C I RC 0 3 HE PRESS ABNORMAL OR DECR o 
I I 
1 P RE•P D I  t 2 o  RE TURN TO CSM 
t o NO-GO FOR P O l  

I N O T E  
I 

I I 
1 POWERED ' 3 o  ABORT 
' DESCENT I 

1 ONE H E L I UM B O T T L E  CAN SUPPLY 
1 SUFF I C I EN T  A P S  D E L T A  V CAPAB I L T Y  FOR 
1 NONLAND I NG A L T E R N A T E  M I SS I ON S •  

' LUNAR 
' STAY 

' LUNAR 
' S T AY 
I 
I 
' RNDZ 

I A I  USE DPS AS LONG ' 
AS POS S I BL E  ' 

I B I  OPT I M I Z E  APS 1 
H EL I UM o 

4o ASCEND N E X T  BEST 
OPPORTUN I T Y 

I A I  DO NOT ASC F EE D  1 
I 

( B I  OP T I M I Z E  APS t 
H E L I UM t 

I I 
0 B o l o i A I  ASCEND I MM E D I A T E L Y  ' 

I B l  00 NOT A S C  F E E D  

2 o  CONT I NU E  M I SS I ON 

�EV DATE �EC T ION GROUP PAGE 

APOLLO 1 4  NL 1 1 / 1 1 7 0  M PROPULSION 
• A P $  

SPEC I F I C  



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 2 6  • � M  PROPULS I ON • A P S  

R 1 RU� E CON D I T I ON /MA�FUNC T I ON 1 PHASE 1 RU� I NG 1 C U E S / NQT ES /COMMENTS 

I I I 
I I I 

APS HE �EAK B E T W E E N  1 DOCIC.E D /  ' A o R E TURN T O  C S M  I REF M A �  PROC A P S  
UUAD C H E C K  V A l V E S  1 UNDOCKED I NO-GO F OR C I RC I 
AND ASC HE R E G  1 AND ' I I 3 HE PRESS AilNORMAl OR DECR o 

2 6 · 2 3  

2 SHUTOFF VALVES I I I 
I I I 
' PRE-P O l  • e . R E TURN TO CSM I 
I I I 
I I NO-GO F OR PO I I 
I I I 
' POWERED • c . ABORT I 
' DE SCENT I I 
I I ( l )  USE DPS AS LONG I 
I I AS POSS I B � E  I 
I I I 
I I I 2 1  OPT I M I Z E APS H E � I UM I 
I I I 
' LUNAR • o . ASCEND NEXT B E S T  I 
' ST AY I OPPOR TUN I T Y I 
I I I 
I I l o  D O  NOT ASC F E E D  I 
I I I 
I I 2 o  OPT 11'11 Z E  APS H E L. I UM I 
I I I 
1 RNDZ ' E • CONT I NU E  M I S S ION I 
I I C�OSE H E  SOV 1 S  I 
I I I 
I I I 
I I I 
I I I 

APS PROP E L LANT /VAPOR ' I I REF MAL PROC APS 
lEAK DOWNS TREAM OF I I I 
QUAD CHECK VALVES I I I 1 o  ASC PRESS 

I I I 
1 UNDOCKE D/ 1 A o DOCK ASAP I 2 A  F U E L  OR OX I D  P R ESS 
1 PRE-P D I  I I 
I I I 3 o  H E  P R �SS ABNORMAL OR 
' POWER E D  • e , ABORT I 
1 DESCENT I I 
I I I 
I I 1 •  USE DPS AS LONG I 
I I AS POSS I B L E  I 
I I I 
I I C o  ASCEND I MMED I A T E lY I 
1 S TAY I 1 o  D O  NOT ASC F EED I 
I I I 
1 RNDZ ' D •  U S E  RCS F O R  T P I  I 

M I SS I ON REV D A T E  GROUP PAGE 

APOL.�O 14 FNL 1 1 1 1 / 7 0  �M PROPU� S I ON 
• APS 

SPEC I F I C 

ABNQRMAl 

DEC R o  



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r 

M I S S I O N  R U L E S  

SECT I ON 26 - LM PROPULS I ON - APS 

R RULE COND I T I ON/MALFUNC T I ON '  PHASE 0 RUL I NG t CUES/ NOT ES/COMMENTS 

I I I 

I I I 

I I I 

2 6 • 2 4  APS PROP VALVE 
M I SMATCH 
( DELTA POS l 

I 0 I T H I S  I NU I CA T I ON P� IOR  TO  F I R S T  

2 6 • 2 5  APS FU AND /OR OX I D  
LOW LEVEL 

A •  DUR ING ASCENT 

s .  CONF I RMS 
I NSUFF I Cl ENT 
PROPELLANT FOR 
APS TP I  

RULES 26•2 6 

THROUGH 2 fo •29 
ARE RESERVED. 

M I SS I ON 

' ALL ' A •  
I I 

I I 

I I 
I I 
I I 

I I 

I I 
I I 
I I 
I I 

I I 

' ASCENT I A. 
I I 

I I 

I I 

I I 
I I 

1 RNDZ • e . 
I I 

I I 
I I 

I I 
I I 

I I 

I I 

I I 
I I 
I I 

REV DATE 

CONT I NUE  M I SS I ON I ENG I NE ON W I LL BE 
l• I f  BURN I NG OR H A V E  I F A I L. U R E  

HAU AT LEAST ONE APS o 1 
I NH I B I T  SUBSEQUENT I 

APS BURNS I 
I 

I 

I 
I 

I APS MAL PROC APS 
I 
I 4 ASC l.lTY 

CONT I NUE M I SS I ON I 
I 

1 ·  OPEN RCS MA I NS I 

I 

2 o  CLOSE ASC F E E D  I 
I 

USE RCS FOR I 

T P I  I 

I 
I 

I 
I 

I 

I 

I 
I 

I 

SEC T I ON GROUP PAGE 

APOLLO 14 FNL 1 1 / 1 / 7 0  LM PROPULS I O N  

• APS 
SPEC I F I C 

C ONS I DERED 
APS 

A ™ 



R I T EM 

-- .. __ __ 

2 6 - 3 0  MEAS DESCR I P T I O N  

A P S  H E  1 PRESS 

APS HE 2 PRESS 

APS HE REG PR ESS 
APS HE REG PRESS 

APS HE l T EMP 

APS H E  2 T EMP 
APS FUEL T EMP 

APS FUEL LOW 

APS OX I D  T EMP 

APS OX I D  LOW 

A P S  FUEL P R ESS 

APS OX I D  PRESS 

VLVS A D E L TA POS 
VL.VS B D E L T A  POS 

APS TCP 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 2 6  - LM APS - CONCLUDED 

-----------------------------------
' APS - PRE LAUNCH I N S T RUMENTAT I ON ' 

- - ----------- - - - - - - - ---------------

PCM ONBOARD TRANSDUC E R  CAT EGORY 

GPO O O l P  H E L  M O N  C & W  COMMON M - PCM 

GP0002P HEL MON C&W COMMON M • PCM 

GP00 1 8 P  H D  l OF 2 

GP0025P C&W COMMON HD M - PCM 

GP02 0 l  T H E L  MON COMMON HD • PCM 

GP02 0 2 T  H E L  MON COMMON HD - PCM 
GP07 1 8 T  TEMP COMMON M - POl 

GP0908X C&W COMMON HD 

GP l 2 1 8 T  TEMP COMMON M • PCM 

GP l 4 08X C&W COMMON HD 

GP l S O l P  C&W COMMON M - PCM 

G P l 503P C&W COMMON M - PCM 

GP2997U HD 
GP2998U HD 

G P 2 0 l 0 P  H D  

M I SS I ON REV DATE SEC T I ON GROUP 

APOL.I.O 1 4  FNI. l l / l / 7 0  I. M  APS PREI.AUNCH 
I NS T R  

M I SS I ON RULE 

R E F ER E N C E  

26-2 0 o 2 l o 2 2  

26-2 0 t 2 l t 2 2  

26•2 0 • 2 2  
26-2 0 • 2 2  

26-2 1 
26-2 1 
26-20 

26-2 5 

26-20 
26•25 

26•2 0 o 2 l o 2 2 o 2 3  

26-2 0 o 2 l o 2 2 o 2 3  

26-24 
26-2 5 

PAIOE 

. .  

26-6 



27 LM R E A C T I ON 
C ON T R O L  S Y S T EM 



R I T EM 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S EC T I ON 2 7  � �M R E AC T I ON CONTRO� S Y S T EM 

I G E N E RA� I 

:l7� l RE SERVED 

27•2 DE F I N I T I ONS 

, ,  

A t  OPERA T I ONA� R C S  SYSTEM 

l• AN RCS SYS T EM CONT A I NS E I GH T  OP�RA T I ONA� THRUSTERS SUPPL I ED B Y  I T S  OWN 
PRESSUR I Z A T I ON AND PROPeLLANT F E ED S Y S T E M  I NDEP�NDENT OF ASCENT F E E D  AND 
CROSSFEE D e *  

2 .  FUEL AND/OR O X I D MAN I FOLD PRE SSURES GREATER THAN O R  E�UAL T O  1 0 0  PS I •  

3 e  FUEL T EMP GREATER THAN O R  EQUAL T O  4 0  DEG F AND LESS THAN O R  E�UAL T O  1 0 0  
O E G  F t  

4 t  QUAD T E M P  GREAT E R  THAN 1 1 9 DEG F e  

* I ND I V I DUAL THRU S T E R S  REQU I R E D  FOR D I FFERENT M I SS I ON PHASES W I LL B E  COVERED 
SEPARA T E L Y •  

R U L E  NUMB E R S  2 7•3 THROUGH 2 7•9 A R E  RESERVEDt 

M I SS I ON REV DATE SEC T ION GROUP 

APO�LO 1 4  FNL 1 1 / 1 / 70 �M REAC T I ON GENERA� - RCS 

PAGE 

CONTROL S Y S T E M  2 7- 1  



R I T EM 

-- -----

2 7 • 1 0  

2 7• 1 1  

2 7 - 1 2  

RESERVED 

USAB�E RCS PROPE��AN T  

TOTA� �OADED 
TRAPPED AND �OAD I NG 

ERROR 
TM ERROR* 

USABLE 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S EC T I ON 2 7  • �M REAC T I ON CONTRO� S Y S T EM 

-- --------------------
I SYSTEMS MANAGEMENT I 

----------- -----------

I S  5 4 8 o 9  �BS OR 86 o 7  PERCENT OF TOT.A� �OAD E D  

6 3 3 . 0  �BS lOO o O  PERCENT 

•46 . 2  LBS • 7 o 3  PERCENT 
• 3 7 o 9  �BS • 6 o 0  PERCENT 
--------- ------------
5 46 , 9  LOS 8 6 o 7 PERCENT 

*BASED ON A GROUND COMPU T A T I ONA� ACCURACY OF 6 P ERCENT , 

PROPEL�ANT GAG I NG 

A o  P R I ME METHOD ---

GROUND RCS PROGRAM C 6 o 0  PERC E N T ! 

e , BACKUP M E T HOD---

PQMD C ONBOARD READOUT l 3 o 0  PERCEN T t GROUND READOUT 1 0 • 0  PERCEN T ) 

RULE NUMBERS 2 7 • 1 3  THROUGH 2 7 • 1 9  ARE R E SE RVED• 

M I SS I ON R EV DATE SEC T I O N  GROUP PAGE 

APOLLO 1 4  FNL 1 1 / 1 / 70 LM REA C T I ON MANAGEMENT 
CONTROL SYSTEM 2 7-2 

( \  



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S EC T I ON 2 7  - LM REAC T I ON CON TROL S Y S T EM 

R RULE CONO I T I ON / MALFUNC T I ON 1  PHASE ' RUL. l NG 1 C U E S / N O T � S /COMMENTS 

. .  

I 
I 

1 S P E C I F I C  M I SS I ON RUL.ES 1 

2 7 - 2 0  LOSS OF OPERAT I ONAL 1 AL L  
RCS S Y S T E M  A OR B 1 

• A . 
I 

CLOSE MA I NS OF A F F E C T � O  

S Y S T E M  I F  L O S S  Of 

2 7- 2 1  RCS THRUS T E R  PA I R  

A o ONE PA I R  
I SOLAT E D  

M I SS I O N  

I SYST EM RESULTED 
I I F ROM A N Y T H I NG O T H E R  
I I THAN I SOLA T I O N  Of J E T S  
I I 
I ' B •  CROS S F E E v  FROM GOOD 
I I SYSTEM I I 
1 DOCKE O 1 DO NOT UNDOCK 

I 
1 UNDOC K E D  1 DOCK ASAP 
I 
I 
I 
1 P RE-P 0 1  
I 
I 
I 
' POwERED 
' D ESCENT 

1 LUNAR 

1 S T AY 
I 
1 RNDZ I 
I 
I 
I 
I 

1 NO-GO FOR C l RC 

1 RE TU R N  TO CSM ASAP 

' NO-GO F OR PO I 

1 ABORT 

' ABORT STAGE 

' AS C E ND NEXT B E S T  

' OPPORTUN I T Y  I 
' CONT I NU E  M I SS I ON 
I 
I 
I 
I 
I 

1 DOCKEO ' A •  1• DO NOT UNDOCK 
I I 
1 UNOOCKEO 1 2 •  DOCK ASAP 
I I 
t t NO-GO FOR C I RC 
I I 
' PRE-P O l  I 3 •  R E TURN TO CSM ASAP 
I I 
I I 
I I 
• PowERED • 
I OE·SCE N T  I I 
1 LUNAR I 

' S TAY / I 
1 RNOZ I 

R E V  D A T E  

NO-GO F O R  P O l  

4 •  CONT I NUE M I SS I ON 

SECT ION GROUP 

' R EF MAL PROC RCS I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 R C S  

1 A  H E  P R E S S  L.OW OR D E C R .  

1 B  PQMO ABNORMAL 

Z ReS PRESS OR T EMP A8NORMAL 

3 RCS A I B I  Rt;G 

1 R E F  MAL PROC RCS 

t 4 RCS TCA I 
1 A • 1 •  W I TH AN RCS PA I R  I SOLA T ED SOME 
1 T RANSLA T I ON CAPAB I L I T Y  I S  LOST 
1 DE?EN O I NG ON THE RCS P A I R  I SOLA T E D •  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PAGE 

APOLLO 14 F NL 1 1 / l /70 LM REAC T I ON SPECIFIC. RCS 
CONTROL S Y S T E M  



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S IO N  R U L E S  

S EC T I ON 2 7  - �M REAC T I ON CONTRO� S Y S T EM 

R RU�E CON D I T I ON/MA�FUNC T I O N 1  PHASE t RU� I NG t CUES/NOTES/COMMENTS 
-- - - - - - -------------------------------------------------------------------------------------------------

� 7 -22 

2 7-2 

DECREAS I NG OR LOSS 

OF RCS HE PRESSURE 

t t I 
t t t 
t t t 
' A l. �  ' A • l o  CONT I NUE US I N G  BOTH 1 R EF MA� PROC RCS 
t t S YST EMS UNT I �  MF�D t 
t t PRESS I N  BAD SYSTEM t l RCS 
t t I S  �ESS THAN 1 0 0  P S i t 1  
I t T HEN C�OSE MA I N S  
I I OF BAD S Y S TEM 
I I 
I I 2 .  CROSSFEEO F�OM 
I t S Y ST EM 
I t 
' DOCKED/ • a . RETURN TO CSM 
1 UNDOCKED t AND DOCK ASAP 
t t 
t t NO GO F OR C I RC 
I t 
' PRE-P O I  • c . RETURN TO CSM AND 
I t DOCK ASAP 
t I 
t t NO•GO F OR P O I  
' ' 
I ' 

' POWE R E D  ' D • l •  

' DE SCENT / 1 

GOOD 

I l A  t1 E  PRESS L.Ow OR DEC�. 
I 
I 1 8  PUMD ABNORMAL. 
I 
1 WHEN MFL.D PRESS D�OPS B E�OW 1 00 
1 T H E  S Y S T E M  I S  CONS I DEREl) 

1 NON•OPERAT I ON A �  �EF RU�E 2 7-2 
t 
t 
t 
t 
I 
t 
t 
' 

' 
I 

P S i t 

' LUNAR 1 

CON T I NUE M I S S I ON I F  1 

SUFF I C I EN T  B�OWDOWN 1 

CAPAB I � I T Y  EX I S TS I N  ' 
FA I L.ED SYSTEM TO 1 

MEET T H E  RCS RED� I NE S  1 

DEF I NED I N  MR 3 t 9 7 t  1 

Dt RCS TROUBL.ESHOO T I N G  w i t.� NOT B E  
1 S T AY ' 

' RNDZ 

' 

' 

1 2 t  I F  TH I S  CAPAB I � I T Y t 
' DOES NOT E X I ST --- I 
' ' 
1 At PD I •ABORT t 
1 Bo �UNAR STAY•ASCENO ' 

1 NEXT B E S T  1 
1 OPPORTUN I T Y t 
' 

' E • CONT I NU E  M I S S I ON 
' 

' 

P E�FORMED AF T E R  H I  GATE _ 

RCS PROPELLANT LEAK ' DOCK E D  ' A • l •  RETUR N  T O  CSM ASAP 

BETWEEN MA I N S  AND 1 UNDOC I<.EO 1 

1 R EF MAL. PROC RCS 

I SOLAT I ON VALVES 1 1 2 •  NO GO FOR C I RC 
' ' 

1 PRE•P D I  
I 
t 
' 
' POWERED 

' DESCENT 
t 
t 

' B • RETURN TO CSM ASAP 
t 
t l •  NO-GO FOR P D I  
I 
1 C t l t  PD I TO H I GH GATE 
1 At ABORT 

1 2 t  H I GH GATE TO T O  
t t At CONT I NUE M I SS I ON 

M I SS I ON 

t 
' LUNAR 
' S TAY 

1 Rt;OZ 

I 
' D •  ASCEND NEXT BEST 
t OPPOR TU N I T Y  
I 
1 E t CONT I NU E  M I S S I ON 

REV DATE SEC T I O N  GROUP 

t 
1 l RCS 
I 

lA t1E PRESS L.OW OR O ECR t 

lB . PUMD ABNORMA� 

1 Et w i TH AN RCS SYS T EM I SOLATED 

1 SO,"\E TRANSLA T I ON CAPA8 1 � 1 T Y  IS LOST 

PAGE 

�-----------------r-------4---+------T------------4r-�--------t------r----�-- ------.. -----
A P0t..l.O 14 F NI. 1 1 1 1 1 70 l.M REAC T I ON SPECIFIC R.C.S 

CONTROL..  SYST EM. 



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 2 7  - Lt� REAC T I ON CONTROL SYSTEM 

R RULE COND I T I ON/MALFUNCT ION ' PHASE 1 RUL I NG 1 CUES /NOTES/COMMENTS 

I I I 
I I I 

2 7 -24 RESERVED I I I 
I I I 
I I I 
I I I 

2 7 - 2 S  I MP I NGEMENT I I I REF MAL PROC RCS 
CONSTRA I N TS  V I OLATE01 DOCKED/ 1 A o DOCK ASAP I 

1 UNDOC!<.ED I I 16 PQMD ABNORMAL 
I I NO GO F OR C I RC I 
I I I 
' PRE-PO l  • s.  DOC!<. ASAP I 
I I I 
I I NO GO F OR PO I  I 
I I I 
1 POWI::RED • c . 1 .  ABORT I 

' DESCENT I I 
I I I 
I I 2 o  ABORT STAGE AS SOON I 
I I AS POSSI BLE I 
I I I 
1 LUNAR 1 D o CON T I NUE  M I SS I ON I 

I STAY I I 
I I I 
I I I 
1 RND2 1 E o  USE RCS + l FOR TP I  I 
I I I 
I I I 

RULES 2 7-2 6 I I I 
THROUGH 2 7 -29 I I I 
ARE RESERVEOo I I I 

M I SS ION REV DATE SECT I ON GROUP PAGE 

APOLLO 14 F NI. 1 1 / 1 1 7 0  I.M REAC T I ON SPE.CIFIC RCS 
CONTROL SYSTEM 2 7-5 



R 
--

I T EM 
-----

2 7• 3 0  

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S EC T I ON 2 7  • L M  REACT I ON CON T ROL • CONCLUDeD 

-----------------------------
' PR ELAUNCH I NS T RUM E N T A T I ON ' 

-----------------------------

MEAS D E S CR I P T I ON PCM ONBOARD T RA NSDUCER 

RCS t ' A ' t PROP Q T Y  GR l O S S Q  QUANT I T Y COMMON 
RCS t t A l t HE PRESS G R l l O l P  PRESS MON C&lll COMMON 
RCS ' ' A ' '  REG P RESS G R l 2 0 l P  P R ESS MON C&lll COMMON 
RCS • • e • '  R E G  PRESS G R 1 2 0 2 P  P R ESS MON C&lll COMMON 
RCS ' ' B ' '  PROP Q T Y  GR l 0 9 S Q  lolUANT l T Y  COMMON 
R C S  ' • a • '  HE P R E S S  G R L 1 0 2 P  P R ESS MON C&W COMMON 
RCS I ' A ' . FUEL TEMP GR2 l 2 l T  T E MP MON COMMON 
RCS ' ' B ' '  FUEL TEMP GR2 1 2 2 T  T E MP MON COMMON 
RCS MA I N  I ' A ' I CLSD GR9609U MA I N  SOl/ COMMON 
RCS M A I N  I ' B ' t CLSD GR96 1 0U MA I N  SOl/ COMMON 
RCS ' ' A ' '  F U E L  MFLD P RESS GR2 2 0 l P  P R ESS MON COMMON 
RCS ' • s • • FUEL MFLD P R E SS G R 2 2 0 2 P  P R ESS MON COMMON 
RCS I ' A ' '  OX MFLD PRESS GR3 2 0 1 P  P R ESS MON COMMON 
RCS , , 6 , , OX MFLD PRESS G R 3 2 0 2 P  PRESS MON COMMON 
A/8 X F E E D  OPEN GR96 1 3 U  CRSFD COMMON 
QUAD l ' ' A ' t TCA I SOL 1/1..1/ GR9667U SYS A UUAD 1 COMMON 
QUAD 2 I ' A ' I TCA ! SOL VLV GR9665U SYS A QUAD 2 COMMON 
QUAD 3 I ' A ' I TCA ! SOL VLV GR9663U SYS A QUAD 3 COMMON 
QUAD 4 ' ' A ' t T C A  I S O L  V LV GR9 6 6 l U  SY S A QUAD 4 COMMON 
QUAD l I 1 5  I t  TCA ! SOL VLV GR9666U SYS B QUAD l COMMON 
QUAD 2 " B " TCA I SOL VLV GR9666U SYS B UUAD 2 COMMON 
QUAD 3 I I B I I TCA I SOL VLV GR9664U SYS B QUAD 3 COMMON 
QUAD 4 " B " TCA I SOL VLV GR9662U SYS B UUAD 4 COMMON 
UUAD 1 T E M P  GR6004T TEMP MON COMMON 
QUAD 2 T E M P  GR60 0 3 T  T E M P  MON COMMON 
QUAD 3 T EM P  GR60 0 2 T  T E MP MON COMMON 
UUAO 4 T E M P  GR600 1 T  T E MP MON COMMON 
ASC F E E D  O X l O· t ' A ' t OPEN GR96 4 1 U  S Y S  A ASC O X I C  COMMON 

ASC FUEL 
ASC FEED FUEL ' ' A ' '  OPEN GR963 1 U  SYS A ASC O X I D  COMMON 

ASC FUEL 
ASC FEED FUEL , • e • ,  O P E N  GR9632U SYS 6 ASC OX I D  C OMMON 

ASC FUEL 
ASC F E E D  O X I D  t 1 9 1  t OPEN GR9642U S Y S  B ASC OX I D  COMMON 

ASC FUEL 

M I SS I ON R EV D A T E  S EC T I ON GROUP 

. - - ·-·-·- - ·- - ·  - - - - - APOLLO � 4  F N L  1 1 1 1 1 7 0  L M  R E AC T I ON GENERAL•RCS 
CON T R O L  S Y S T E M  I NS T R  

M I SS I ON RULE 
CAT EGORY REFt:RENCE 

HO 1 0F 2  2 7 -2 3 t 2 2 t 2 0  
H D  M 2 7 •2 3 • 2 0  
HD•PCM 2 7 - 2 0 t 22 t 2 :;  
HD·PCM 2 7 •20 t22 • 2 3  
H D  l O F 2  2 7 •2 3 t 2 0 t 2 2  
HD M 2 7 •2 J t 2 0 
M•PCM 2 7 - 2 0  
M·PCM 27•20 
HD 
HD 
M 2 7 •2 0 t 2 3  
M 2 7 •2 0 t 2 3 
M 2 7 •2 0 • 2 3  
M 2 7 •2 0 t 2 3 
HD 
HD 27-21 
HD 27-21 
H D  2 7 • 2 1  
HD 2 7 • 2 1  
H D  2 7 -2 1 
HD 2 7 • 2 1  
H D  2 7 • 2 1  
H D  2 7 -2 1 
HD 2 7 •24 
HD 2 7 -24 
HD 2 7 •24 
HD 2 7 •24 
HD 

HD 

HD 

HD 

PAGE 
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R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 2 8  - SPACE ENVI RONMENT 

I GENERAL I 

28-l  A�� DEC I S I ONS W I �� BE  BASED ON CONF I RMED MEASUREMENTS AND/OR EVENTS AND PROJEC T I ONS BASED ON 
CONF I RMED EVENTS. 

28-2 DEF I N I T I ONS---

A o  T H E  MAX I MUM OPERA T I ONA� DOSE ( MOD ! I S  T H E  MAX I MUM RAD I A T I ON DOSE TO  WH ICH  T H E  CREW WOULD BE  
SUBJECTED BASED ON  A SK I N  DOSE OF  400 RAD AND/OR A DEPTH  ( GASTRO I NTEST I NAL )  DOSE OF �0  RADo 

B• THE P LANN ING  OPERA T I ONAL DOSE ( POD l IS THE MAX I MUM RAD IAT I ON DOSE TO THe CREW WHICH ANY 
M I SS I ON WOULD BE D ES I GNED DUR I NG THE PLANN I NG P ER I OD BASED ON A SK I N  DOSE OF 2 5 0  RAD AND/OR 
A DEPTH DOSE OF 25 RADS• 

c .  THESE DOSES REPRESENT THE CUTOFF PO I N T  WHERE A DEC I S I ON MUST B E  MADE WHETHER T O  CONT I NUE OR 
TERMI NAT E  THE M I SS ION•  

D o  THE RAD I A T I ON ABSORBED DOSE ( RAD l I S  A UN I T  OF ABSORBED DOSE WH ICH  I S  EQUA� TO  AN ENERGY 
DEPOS I T I ON OF 100 ERGS/GRAM• 

E o  THE RELAT I VE B I OLOGI CAL EFFE C T I VENESS ( RB E l  EXPRESSES T H E  �FFECT I VENESS OF PART ICULAR TYPES 
OF RAD I A T I ON IN PRODUC I NG THE SAME B I OLOG I CAL R ESPONSE . 

THE AV�RAGE RBE THAT W I L L  BE USED FOR SOLAR PART I C LE EVENT RAD I A T I ON FROM PROTONS I S  l o 2 o  

F o  THE RO�NTGEN EQU I VALENT MAN ( REM l I S  THE PRODUC T O F  THE RAD AND THE RBE ( REM = RAD X RBE l o  

G o  A CONF I RMED EVENT I S  DEF I NED AS AN  EVENT THAT HAS BEEN  MEASURED BY TWO OR  MORE I NDEPENDENT 
SOURCES.  

H o  A S I GN I F I CANT I NCREASE OF THE MOD W I LL BE  DEF I NED B Y  T H E  F L I GHT SURGEON I N  REAL T I ME BASED 
ON THE CHARACTER AND ACCURACY OF THE DATA AT THE T I ME o  

M I SS I ON REV DATE SEC T I ON 

APOLLO 14 FNL l l / l /70  SPACE 
ENV I RONMENT 

GROUP PAGE 

GENERA L 
2 8- l  



R I T EM 
-- -----

2 �- 3  

2 8 - 4  

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S E CT I ON 2 8  - S PACE ENV I RONMENT 

--------------
I MANAGEMENT I 
------- -------

T H E  E X I S T I NC> AND PROJ E C T E D  RAD I AT I ON ENVI RONMENT W I L L BE A 
PROCESS • 

PR I OR I T Y Of DATA---

A o  NATURAL C SOl.AR PART I C l. E  EVEN T > 

l o  PRELAUNCH AND EPO 

C A l  SOLAR PART I CL E  ALERT NETWORK ( S PAN > 

( B )  V E LA NATURAL RAD I A T I ON S A T E L L I T E 

( C )  P I ON E ER RAD I AT I ON S A T ELL I T E 

( 0 )  EXPLORER RAD I AT I ON S A T EL L I T E  

C E  l SOLAR PA RT I C L E  MON I T O R I NG S Y S T E M  C S PMS ) 

2 o  ALL O T H E R  PHAS E S  

( A )  S/C I NS T RUME N T A T I ON 

( l )  VAN ALLEN B ELT DOS I ME T ER C VABO I 

( 2 )  PERSONAL RAD I A T I ON DOS I M E T ER C PR O I  

( 3 )  NUC LEAR PART I C L E  D E T EC T I ON SYS TEM C N POS l 

( B )  SOLAR PART I CL E  ALERT N E T WORK ( S PAN ) 

( C )  VELA NATURAL RAD I A T I ON S A T E L L I T E  

( 0 )  P I ON E E R  RAD I A T I ON S A T E L L I T E 

C E  l EXPLORER RAD I A T I ON S A T EL L I T E  

( f )  SOLAR PAR T I C L E  MON I T OR I NG S YSTEM C SPMS I 

B • AR T I F I C I A L 

l o  ALL PHASES EXCEPT EPO 

C A l  JAE I C  

( B )  R I OM E T E R  

2 .  EPO 

C A l  JAE I C  

( B )  R I OM E T E R  

( C )  PRO 

3 ·  EARTH ORB I TAL M I SS I ON 

( A )  PRD 

( B )  J A E I C  

( C )  R l OM E T E R  

RULE NUMB ERS 2 8-5 THROUGH 
2 8 -9 ARE R ESERVED • 

M I S S I ON R EV DATE S EC T I O N  GROUP 

APOl.LO 1 4 F N l.  1 1 / 1 / 7 0  SPACE MANAGEMENT 
ENV I RONMENT 

: 1, ' 

PART OF THE GO/NO-GO D EC I S I ON 

PAGE 
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NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

S ECT I ON 2 2  - SPACE E N V I RONM ENT 

R RULE CON D I T I ON/MAL FUNC T I ON ' PHASE 1 RUL I NG 1 CUES / NOTES /COMMENTS 

I I I 

I I I 

--------------------------
I SPEC I F I C  M I SS I ON RULES I 

--------------------------
I I I 

2 8- l O  A N Y  SOURCE REPORTS A 1 A L L  ' P ROCEED UNT I L  I 

POSS I B LE ART I F I C I A L  I ' VE R I F I CA T I ON FROM ALL I 

EVENT I 1 0T H E R  SOURC ES •  I 

I I I 

I I I 

I I I 

I I I 

I I I 

2 8- l l  D E F I N I T E A RT I F I C I A L 1 PR E- ' A o  HOLD UNT I L  I N FORMA T I ON I 

EVENT CONF I RM ED B Y  ' LAUNCH I FROM R E PORT I N G  SOURCES I 

REPOR T I NG SOU RCES I I I ND I C A T ES T H E  MOD W I L L I 

I I NOT BE EXCEEDED , I 

I I I 

1 EPO ' B • l •  CON T I NUE M I SS I ON o  I B e l •  CRt.W SHOULD B E G I N  P ERSONAL 
I I UNLESS DATA ANALYS I S  I DOS I ME T E R  R E ADOUTS P ER SOP 2-8 

2 8- 1 2  

2 8 - 1 3  

I I I ND I C A T E S  T HAT T H E  I 

I I DOSE PROJ E C T E D  I 

I I THROUGH T L I  W I L L I 

I I EXCEED THE MOD BY A I 

I I S I GN I F I CANT AMOUN T o  I 

I I I F  T H E  MOD W I L L  B E  I 

I I EXCEEDED BY A I 

I I S I GN I F I CANT AMOUN T • I 

I I PERFORM A LOW EARTH I 

I I ORB I T  A L T ERNAT E I 

I I M I S S I ON ,  I 

I I I 

I I 2 o  FOR DOSES I 

I I APPROACH I NG T H E  MOD I 

I I CON T I NUE M I SS I ON I 

I I W I T H CONT I NUOUS PRD I 

I I MON ! T O R I  NG AND I 

I I CREW ASSESSME N T •  I 

I I CON S I DERAT I ONS W I LL I 

I I BE G I V EN TO CHANG I NG I 

I I THE TRAJECTORY TO A I 

I I LOW EARTH OR B I T OR I 

I I R E E N T E R I NG ASAP I 

I I BASED ON AC T UAL I 

I I COND I T l  ONS o I 

I I I 

1 AL L  OTHER 1 C o CONT I NU E  M I SS I ON o  I 

I I I 

I I I 

I I I 

I I I 

RAD I AT I ON CON F I R MED ' A L L  1 R E ENTER NEXT B E S T  P T P  I 

BY PRO R E A DOUTS OR I I I 

ONBOARD TM AND I I I 

PROJ E C T E D  TO EXC EED I I I 

T H E  MOD I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

MAJOR SOLAR F L A R E  ' A L L  ' CONT I NUE M I SS I ON o  I 

PRED I C T E D  I I I 

I I I 

I I I 

I I I 

I I I 

M I S S I ON R EV D A T E  S EC T I ON GROUP 

APOLLO 14 FNL 1 1 / 1 / 7 0  SPACE 
ENV I RONMENT 

SPEC I F I C  

ALSO APP L I ES T O  A LT E RNATE EARTH 
ORB I T  M I SS I ON o  

PAGE 
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N ASA - Manned Spacec r aft Center 

M I S S I O N  R U L E S  

S E C T I ON 2 8  - S PACE E N V I RONM E N T  

R R U � E  COND I T I ON / MALFUNC T I ON ' P H A S E  1 RUL I NG 1 C U E S /NOT ES/COMMENTS 

2 8 - 1 4  MAJOR SO�AR F LA R E  
H A S  OCCUR RED 

Ao UNCONF I RMED 
PAR T I C L E  E V E N T  

I 
I 
I 
I 
I 
1 A L L  
I 
I 

B o  CON F I RMED 1 PR E-

PA R T I C � E  E V E N T  1 � AUNCH 
AND SO�AR t 
PAR T I C L E  A L E R T  1 
N E T WORK / R T A C F  1 
ANA�YS I S  ' 

I ND I C A T ES THE MOD ' 

W I � �  BE E X C E E D E D  1 
DUR I N G T H E  ' 

M I SS I ON 1 

' EPO 

' ALL 
' O T H E R S  
I 
I 
I 
I 
I 

C o  CON F I RMED 1 T LC 
PART I C L E  E V E N T  ' 

AND S I C  T �M OR ' 

PRD READOUT ' 

PROJE C T I ONS ' 

I ND I C A T E  T H E MOD 1 
W I � � BE E X C E E DED 1 
DUR I N G THE I 
M I S S I ON 1 

I 
I 
• 
1 LO 

1 �UNAR 
' S T A Y  

I 
I 
I 
I 
I 
I 
1 A LL 
' O T H E R  
' PHASES 

1 A o CONT I NU E  M I SS I O N ,  
I 
I 
1 B o l o  HO�D U N T I L  DATA 1 

1 ANALYS I S  I N D I C A T E S 1 
' T H A T  T H E  MOD W I L � NOT 1 
1 BE E X C E E D E D •  1 
I 
I 
I 
I 
I 
I 
I 
1 B e 2 e  
I 

CON T I NUE M I SS I O N ,  
I F  DA TA ANA�YS I S  
I N D I C A T ES T H A T  T H E  
MOD W I L L B E  E X C E E D E D  
BY A S I GN I F I C A N T  -
AMOU N T  P R I OR T O  
M I S S I ON COMP� ET I ON t  
T L I  I S  NO-GO, 

I 
I 
I 
• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3 o  CON T I NU E  M I SS I O N ,  
CON S I D E RA T I ON W I L L 
BE G I VEN TO EAR�Y 
( OR E X T ENDE D >  T E l 
AND I NH I B I T I N G  CREW 
TRANSFER TO LMo 

I C · l ·  
I 

CON T I NUE M I SS I ON o  1 C o l •  C R EW SHOU�D BEG I N  P E R SONA� 
CQN S I D E RAT I ON 1 D OS I M E T E R  AND RAD I A T I ON SURVEY M E T ER 
SHOU�D BE G I V EN T O  1 R EADOUTS P E R  SOP 2-6 
E N T E R  IN NEXT B E S T  1 
PTP I F  T H E  T O T A �  DOSE 1 
CAN B E  R E D U C E D  
S I GN I F I CA N T � Y  
W I T HOUT I NC R EAS I N G 
T H E  T O T A �  R I SK T O  
T H E  C RE W o  

2 •  CON T I NUE M I SS I O N ,  
CONS I D ER E X T E ND I NG 
�UNAR ORB I T  S T AY 
T I ME I F  THE TOTAL 
D O S E  TO THE C R E W  
W O U � D  BE REDUCED 
S I GN I F I CA N T � Y  BY 
LUNAR SH I E L D I N G •  

1 2 o ( A )  HA T CH-DOWN A T T I T U D E  M A Y  BE 
1 U S E D  T O  REDUCE THE T O T A L  DOSEo 

' ( B )  if A PAR T I CLE EVENT IS 
1 CONF I RM ED THE C R E W  W I � � T R ANSFER 
1 F ROM T H E  LM T O  THE CSM ASAP , 

I I 
1 3 ,  CON S I D E R  REDUC I NG T H E  1 
1 � U N A R  S T A Y  T I ME 1 
1 A N D / O R  EVA I F  T H E  1 
1 TOTA� DOS E TO T H E  1 
1 C R E W  C AN BE R EDUCED 1 
1 S ! GN I F I CA N T � Y  W I T HO U T  1 
1 I NC R E A S I NG T H E  T O T A �  1 
1 R I SK TO T HE C R E W o  1 
I I 
' 4 ,  C ON T I NUE M I SS I ON 
I 
I 

M I SS I ON R E V  D A T E  S E C T I O N  GROUP PAGE 

APOLLO 1 4  FN� l l / l / 7 0  SPAC E 
ENV I R O N M E N T  

S PE C I F I C  
2 8 -4 



R I T EM 
-- - -- --

2 8 - 1 5  

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 2 8  - SPACE E N V I RONMENT - CONCLUDED 

---- - - - -------------------------
' I NS T RUMENT A T I ON REQU I R E M E N T S  ' 

----------- - - - - - -- --- ---------- -

M E AS D ESCR I P T I ON PCM ONBOARD T RANSDUCERS 

RAD I A T I ON DOS I ME T E R  1 C K 1 0 5 1 K  - -

! C M D E P T H  DOS E R A T E ) 

VABD 

RAD I A T I O N DOS I M E T E R  2 C K 1 0 5 2 K  - -

( C M SK I N  DOSE RA TE ) 

DOS I ME T E R  R A T E  CHANGE C K 1 0 5 3 R  - -

NPDS 

PROTON COUNT R A T E  CHAN 1 S T O S 2 0 K  - -

P R O T ON C OU N T  R A T E  CHAN 2 S T 0 8 2 1 K  - -

P R O T ON COUNT R A T E  CHAN 3 S T 0 8 2 2 K  - -

PROTON COU N T  R A T E  C H A N  4 S T 0 8 2 3 K  - -

ALPHA COU N T  R A T E  CHAN 1 S T 0 8 3 0 K  - -

ALPHA COUN T R A T E  CHAN 2 S T 0 6 3 1 K  - -

ALPHA COU N T  R A T E  CHAN 3 S T 0 8 3 2 K  - -

PROTON I N T EGER COUNT R A T E  S T 0 8 3 8 K  - -

T E M P  N U C L E AR PAR T o  D E T  S T 0 6 4 0 T  - -

T E M P  N U C L E AR PAR T o  ANAL S T 08 4 1 T - -

P E R SONAL R AD I A T I ON DOS I ME T E R  ( P RD l - 3 - ON BOARD -

RAT E S U R V E Y  M E T E R  l R SM l - l - ONBOARD -

M I SS I ON R EV D A T E  S EC T I ON GROUP 

APOLLO 14 FNL l l / 1 / 7 0  SPACE I NS T R  R E Q  
ENV I R ONMENT 

C A T EGORY M I S S I ON RULE R EF 

H D  2 8 - 1 2  

H D  2 8 - 1 2  

H D  2 6 - 1 2  

H D  :G S - 1 4  

H D  2 8 - 1 4  

H D  2 8 - 1 4  

H D  2 8 - 1 4  

H D  2 8 - 1 4  

H D  :< 8 - 1 4  

HD 2 8 - 1 4  

H D  2 6 - 1 4  

H D  2 6 - 1 4  

H D  2 6 - 1 4  

MANDA T O R Y  T O  2 6 - 1 4  

BE ON BOARD 

MAND A T O R Y  TO 2 6 - 1 4  

B E  ONBOARD 

PAGE 
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N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SEC T I ON 2 9  - RECOVERY 

R RULE COND I T I ON/MALFUNCT I ON ' PHASE 1 RUL I NG 1 CUES /NOTES/COMMENTS 
-- ----- -------------------------------------------------------------------------------------------------

29-1  

29-2 

29-3 

29-4 

29-5 

I I I 
I I I 

------ ------
I SPEC I F I C  I 

----- - ------
I I I 

ACCEPTABLE WEATHER 1 PRELAUNCH 1 MANDATORY I 

COND I T I ON S  I I I 

AND RECOVERY I I I 

CAPAB I L I T Y*  I I I 

IN THE LAUNCH I I I 

S I TE AREA• I I I 
I I I 
I I I 
I I I 
I I I 

ACCEPTABLE WEATHER 1 PRELAUNCH 1 H I GHLY DES I RABLE I 

COND I T  I ONS I I I 

AND RECOVERY I I I 

CAPAB I L I TY* I I I 

I N  THE  LAUNCH ABORT I I I 

AREA TO 1 0 0 0  NM I I I 

DOWNRANGE AND IN  I I I 

THE M I DPAC I F I C  I I I 

RECOVERY ZONE I I I 
I I I 
I I I 
I I I 
I I I 

M I N I MUM OF 7 1  AMP I ' H I GHLY DES I RABLE I TO PROV IDE  
HOURS OF CM  I I I POSTLAND I NG 
POSTLAND ING  POWER I I I UPR I GHT I NGe  
AVAI LABLE AT I I I 

LAND ING.  I I I 
I I I 
I I I 
I I I 
I I I 

M I N I MUM OF 3 5  AMP I ' MANDATORY I TO PROV IDE  
HOURS OF  CM I I I POSTLAND ING 
POSTLAND I NG POWER I I I UPRI GHT I NG e .  
AVA I LABLE I I I 

AT LAND ING .  I I I 
I I I 
I I I 
I I I 
I I I 

UNT I L  ENTRY - 24 I ' H I GHLY DES I RABLE I TO  PROV I DE 
HOURS ;  RET A I N  DELTA I I I CAPAS I L I  TY  • 
V CAPAB I L I TY TO I I I 

MOVE ENTRY PO I NT I I I 

+/-500 NM I I I 

*RECOVERY CAPAB I L I T Y  W I LL BE BASED P R I MAR I LY UPON THE LOCAL 
RECOVERY UN I T  COMMANDER ' S E VALUAT I ON OF H I S  CAPAB I L I TY TO 
P ERFORM THE RECOVERY OPERAT ION•  WEATHER COND I T I ONS AT THE 
T I ME OF CM  LAND I NG AFFECT BOTH RECOVERY CAPA B I L I TY AND 
STRUCTURAL I N TEGR I T Y  OF THE CMe  THE FOLLOW I NG GU I DE L I NES 
ARE USED TO  I N D I CATE WHEN I T  MAY BE NECESSARY TO 
RE-EVALUATE---

SURFACE W I NDS 
CE I L I NG 
V I S I B I L I TY 
WAVE H E I GHT  

M I SS I ON REV DATE 

WORLD W I DE  

2 5  KNOTS 
1 500  F T  
3 NM 
a F T  

SEC T I ON 

APOLLO 1 4  F NL 1 1 / 1 / 7 0  RECOVERY 

LAUNCH S I TE 

2 5  KNOTS 
500  F T .  
l /2 NM  
8 FT 

GROUP 

SPEC I F I C  

PAGE 

2 \l - l  

40 HOURS OF CM 
POWER PLUS ONE 

' 

1 8  HOURS OF CM 
POWER P LUS ONE 

WEATHER AVO illANC E 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SE C T I ON 2 9  - RECOVERY 

R RULE CON D I T I ON / M A L F U NC T I O N '  PHASE 1 RUL I NG ' C U E S / NOT �S/COMMENTS 

-- ----- ------------------ --------------------------------------- - ---------------------------------------

29-6 

29-7 

29-8 

29-9 

I 

I 

I 

I 

AN E L L I P S E  16�  NM ' EA R T H  ' MA N DATORY 
UPRANGE o 1 5 2  NM ' OR B I T A L  
DOWNRANGE A N D  50 N M  1 
TO E I T H E R  S I D E OF I 

5 5  D E G / 5 5 D t G  o 
TARGET P O I NT-- AND ' 
AN ELL I P SE 1 0 5  NM ' 
UPRANGE A N D  ' 
DOWNRANGE AND 40 NM ' 
TO E I T H E R  S I D E OF I 

THE R O L L  R I GHT 9 0  I 

D E G  ! D E LA Y E D ) ' 
T A R G E T  P O I NT W I L L ' 
BE C L E A R  OF A L L  ' 
LA N D .  I 

I 

I 

I 

I 

REMA I N D E R  OF ' EA R T H  ' H I GHLY D E S I RABLE 
MANEUVER F O O T P R I N T ' OR B I T A L  1 
AND A� E L L I P SE 1 0 9  1 o 
NM U P R ANGE AND I ' 

DOWNRANGE AND 40 NM I I 

TO E I T H E R  S I D E  ' o 
OF 90 D E G / 9 0D EG t t 

T A R G E T  P O I NT-- ' o 
AND E L I PSE 1 0 5  ' t 

NM U P R ANGE AND I ' 

DOWNRANGE AND 40 NM I I 

TO E I T H E R  S I D E O F  1 ' 
R O L L  R I GH T  90 D E G  ' ' 
T AR G E T  P O I NT W I L L ' ' 
BE C L E AR OF LARGE I ' 

LAND MAS S E S •  

I I 

A 5 NM RAD I US C I RC L E 1 POST-T L I  ' MA N DATORY 
C E N T E R E D  O N  T H E  GNCS 1 ' 
TARGET PO I NT AND AN I ' 

E L L I P S E  2 6  NM I I 

UPRANG E o  2 6  NM I t 
DOWNRANGE AND 52 NM 1 t 
E I T H E R  S I D E OF T H E  0 t 

EMS TARGET PO I N T I t 

W I L L BE C L EAR OF A L L ' t 

LAND o I t 

REMA I ND E R  OF 
O P E R A T I ON A L  
FOOT PR I NT 

1 POST-T L !  ' H I GH L Y  D E S I RABLE 

! SE E  RULE l -4 0 )  
W I LL BE C L EA R  O F  
LARGE LAND MASSES 

M I SS I O N  R EV D A T E  SEC T I O N  

APOLLO 1 4  F N L  l l / l / 7 0  RECOVERY 

GROUP 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

SPEC I F I C 

P A G E  
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R I T E� 
__ , ____ _ 

NASA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

SEC T I ON 3 0  - AEROMED I CAL 

I GENERAL 1 

30- l PRELAUNCH 

P R I OR TO COMM I T I NG TO LAUNCH t THE FOLLOW I NG COND I T I ONS MUST BE MET---

A o  SAT I SFACTORY FL I GHT  CREW PHYS I OLOG I CAL STATUS• 

B ,  THE M IN I MUM CAB I N  OXYGEN CONCENTRAT I ON FOR LAUNCH I S  60 PERC EN T ,  

C o  T H E  M I N I MUM SU I T  OXYGEN CONCENTRA T I ON FOR LAUNCH I S  9 5  PERCENT. 

30-2 THE SU I T  C I RCU I T  MUST B E  MA I NTA I NED AT LEAST 2 IN,  WATER PRESSURE ABOVE THE CAB iN PRESSURE,  
SU I T  LOOP PURGE I S  REQU I RED IF  THE SU I T-TO-CAB I N  DELTA PRESSURE REMA I NS AT ZERO FOR A PER I OD OF  
5 M I NUTES , 

30-3 THE POTABLE WATER PH MUST BE W I T H I N  6o0 T O  B o O  AT SERV I C ING  AND F INAL SAMPL I NG• 

30-4 THE MAX I MUM ALLOWABLE CONCENTRAT I ON OF PC02 IS 5MM OF HGo 

30-5 LAUNCH 

THERE ARE NO MED I CAL REASONS FOR ABORT I NG DUR I NG T HE LAUNCH PHASE OTHER THAN THOSE COND I T I ONS 
I NTOLERABLE TO  THE CREw , 

30-6 EARTH ORB I T  AND DEEP SPACE OPERAT I ONS, 

EARLY M ISS I ON TERM I NA T I ON FOR MED I CAL FALL I NTO TWO CATEGOR I ES---

A o  ONSET O F  COND I T I ONS WH I CH ADVERSELY AFFECT CREW SAF E T Y  HEALTH t  O R  FUNC T I ON AND PERFORMANCE •  

B •  FAILURE O F  SPACECRAFT SYSTEMS T O  MA I NTA I N  A PHY S IOLOG I CALLY SAT I SFACTORY ENV I RONMENT •  

30-7 WATER PALATAB I L I TY 

CREW EVALUAT I ON OF THE DR I NK I NG WATER TASTE W I LL BE THE BAS I S  FOR DETERM I N I NG WATER 
PALATAB I L I TY t  EVEN FOR KOH CONTAM I NAT I ON ,  

RULE NUMBERS 30-8 THROUGH 
30-14 ARE RESERVED 

M I SS I ON REV DATE SEC T ION  

A POLLO 1 4  FNL 1 1 / 1 / 7 0  AEROMED I CAL 

GROUP PAGE 

GENERAL 
30-1 



N A S A  - M a n n e d  S p a c e c r a ft C e n t e r  

M I S S I O N  R U L E S  

S EC T I ON 3 0  - AEROMED I CA �  

R RU� E  CON D I T I ON / MA�FUNC T I O N 1  PHASE 1 RU� I NG 1 C U E S / N O T ES/COMMENTS 

3 0 - 1 5  �oss oR 
UNREADAB�E E K G  

I 

' A � �  
' PH A S E S  

1 EVA 

30-16 ABNORMA� H E A R T  1 �AUN C H  
RA T E •  RHY T HM O R  E K G  1 

1 E P O  

' T LC 

· �o 
I 

' EVA 

' T E C  

30 - 1 7  ABNORMAL R ES P I RA T ORY ' LAUNCH 
RATE t 

3 0 - 1 8  O N S E T  OF S E R I OUS 
ME D I CAL P R OB � EM 

' E P O  
I 

1 T L C  

· �o 

1 T E C  
I 

I 

I 

I 

I 

' �AUNCH 
I 

I 

I 

1 E P O  

1 T �C 

· �o 

1 E V A  

1 T E C  

1 S P E C I F I C  M I SS I ON RU�ES 1 

I 

' A • CON T I NU E  M I SS I ON 

' B •  CON T I NU E  M I S S I ON 

' A • CON T I N U E  M I S S I ON 

' B • NO-GO F O R  T � I  
I 

• c ,  NO-GO F OR � O I  

' D • E N T E R  N E X T  B E S T  P TP 

1 E o T E RM I NA T E  EVA 
I 

1 F o E N T E R  N E X T  B E S T  P TP 
I 

t 

t 

I 

I 

1 A o CON T I NU E  M I SS I ON 
I 

1 B o  NO-GO FOR T L I  
I 

• c ,  NO-GO F OR � O I  
I 

1 D o E N T E R  N EX T  B E S T  P T P  
I 

1 E o E N T E R  N E X T  B E S T  P T P  
I 

I 

I 

I 

I 

1 A o  

I 

I 

• e .  

• c .  
I 

' D •  
I 

' E • 

' F • 

CONT I NU E  M I SS I ON 
CREW M A Y  E � E C T  T O  
A B O R T  I F  I N T O L ERAB�E 

ENTER N E X T  B E S T  P T P  

E N T E R  N E X T  B E S T  P T P  

E N T E R  N E X T  B E S T  P T P  

T ERM I NAT E E V A  

E N T E R  N EX T  B E S T  P T P  

1 A o  A R T I FA C T S  ANT I C I P A T ED DUR I N G  
1 �AUNC H •  M C C  SURG EON W I � � E V A L U A T E  
1 T HE PROB�EM A N D  M A Y  REC OMMEND E A R � Y  
t M I SS I ON T E RM I NA T I ON I F  CORR� C T ! V E  
1 ACT I ON I S  NOT E F F E C T I V E ,  

1 B o  M C C  SURGEON W I �L EVA �UA T E  PROB �EM 
1 AND RECOMME ND CURREl T I V E  AC T I ON , I F  
1 NOT E f f t C T I V E o  C EVA MAY B E  
1 R E C OMME N D E D ,  

1 MCC SURGEON W I � � c V A � U A T E  T H E  
1 P R06 �EM AND MAY R ECOMMEND E A K � Y  
1 M I S S I ON T E RM I NA T I ON I F  CORREC T I V E 
1 AC T I ON I S  NOT E F F EC T I V E ,  
I 
I 

I 

I 

I 

I 

I 

t 

I 

t 

t 

t 

1 T H E  ABNO KMAL R A T E S  W I � �  BE EVA�U A T E D  
t B Y  T H E  M C C  SURGEON A ND EAR�Y M I S S I ON 
1 T ERM I NA T I ON MAY BE RE COMMENDED I F  
1 CORR EC T I V E  A C T I ON I S  NOT E F F EC T I V E •  
t 

t 

t 

t 

t 

t 

t 

t 

I 

I 

1 MCC SUR G EON W l �� EVA�U A T E  AND MAY 
1 R E C OMMEND EAR�Y M I S S I ON T E RM I NA T I ON 
1 I F  CORREC T I V E  AC T I ON I S  NOT 
' E F F EC T I V E ,  
I 

I 

I 

I 

t 

I 

t 

I 

I 

M I S S I ON �EV D A T E  � EC T I ON GROUP PAGE 

APO��O 14 N� 1 1 / l / 7 0  EROMED I CA �  S P EC I F I C 
P H YS I O�OG I CA L  3 0-2 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SEC T I ON 3 0  - AEROMED I CAL 

R RULE COND I T I ON/MALFUNC T I ON ' PHASE 1 RUL I NG 1 CUES/NOTES/COMMENTS 
-- - - - - - ------------------------------------------- -------------- ----------------------------------------

30- 1 9  DYSBAR I SM IN ANY 
CREWMAN 

' LAUNCH 

' ALL  
I 

I 

I 

I 

I 

I 

3 0 - 2 0  ORAL T EMP EXCEEDS 1 
1 0 1  DEG F o  DESP I TE 1 
CORRECT I VE ACT ION o  ' 

A. I F  DUE TO I LLNES S 1 LAUNCH 

' ALL 

B ,  IF RESULTANT FROM 1 LAUNCH 
THERMAL OVERLOAD ' 

3 0 - 2 1  PLSS METABOL I C  
OVERLOAD• 

' ALL 
I 

I 

I 

I 

I 

' EVA 

RULE NUMBERS 30-22 ' 
THROUGH 30-24 ARE I 

RESERVED. ' 

' A •  CONT I NUE M I SS I ON 

CREW MAY ELECT TO 
ABORT I F  COND I T I ON I S  
I NTOLERABLE 

' B �  TERM I NATE  PHASE 

' ENTER NEXT BEST PTP  

I 

I 

I 

I 

I 

I 

I 
1 A o 1 o  NOT APPL ICABLE 
I 

1 2 .  TERMI NATE PHASE 
I 

' ENTER NEXT BEST PTP  

1 B o 1 e  NOT  APPL I CABLE 
I 

I 2 e  TERMI NATE PHASE 

ENTER NEXT BEST PTP 

' A•  I F  AMBER L I NE I S  
1 EXCEEDED---
' DECREASE ACT I V I TY •  
I 

I 

I 

I 

I 

I 

I B •  I F  RED L I NE I S  
I EXCEEDED---
' STOP ACT I V I TY AND RES T .  
I 
I 
I 

I 

I 

I 

I 
I 

I 

M I SS I ON R EV DATE SEC T ION GROUP 

1 A . 1 .  CHECK SU I T  I N T EGR I T Y .  

1 2 .  I F  COND I T I ONS P ERM I T  CREW MAY 
1 ELECT TO OVER- PRESSURI ZE•  

1 ( A I  ALL THREE SU I T S  CONNECT ED TO 
I SU I T  C I RCU I T .  

1 ! B l  SU I T  DEMAND REG TO PRESS 
1 POS I T I ON 

' ( ( )  MON ! TOR SU I T  PRESS ( SHOULD 
1 REACH 4 PS I D  I N  75  SEC > • 

1 ( D l  SELECT SU I T  DEMAND REG I NLET 
1 SEL VALVE TO  OFF WHEN SU I T  PR ESS 
1 REACHES 4 e 0  P S I D o  

1 l E I  MA I NTA I N  SU I T  OVERPRESSURE BY 
1 OPE N I NG I NLET SELECTOR VALVE AS 
1 NECESSARY• 

1 NOTE--- REL I EF FUNC T I ON OF DEMAND 
1 R EGULATOR IS I SOLATED WHEN US I NG 
1 T H I S  PROC�DURE •  

1 B o  MCC SURGEON W I L L  EVALUATE  AND 
1 MAY RECOMMEND EARLY M I SS I ON 
1 TERM I NA T I ON I F  CORRECT I VE ACT I ON I S  
1 NOT EFFECT I VE •  

1 MCC SURGEON MAY R ECOMMEND EARLY 
1 M I S S I ON TERM I NAT I ON I F  TREATMENT IS 
1 UNSUCCESSFUL •  

1 A o  AMBER L I NE L IM I T  I S  WORK 
1 SUSTA INED AT A RATE GREATER THAN 
1 2 500 BTU/HR FOR A PER IOD LONGER T HAN 
1 5 M I NUTES t  AS DETERMI NED BY 
1 PREFL I GHT  ERGOMETRY CALI BRAT I ONS• 
1 THE MCC SURGEON W I LL EVALUATE AND 
1 MAY RECOMMEND DECREASED CREW 
1 ACT I V I TY •  

' B o  RED  L I NE  L I M I T  I S  WORK SUSTA I NED 
I AT A RATE GREATER THAN 3000 BTU/HR 
1 FOR A P ER IOD LONGER THAN 2 M I NUTES t 
1 AS DETERM I NED  BY PREFL I GHT ERGOMETRY 
1 CAL I BRAT I ONS • MCC SURGEON W I LL 
' EVALUATE AND MAY RECOMMEND THAT THE 
' CREW STOP ACT I V I T Y  AND REST.  

PAGE 
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N A S A  - M a n n e d  S pa c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 3 0  - AEROMED I CAL 

R RULE COND I T I ON/MALFUNCT I ON ' PHASE 1 RUL I NG 1 CUES/NOT ES/COMMENTS 
- - - - - - - - - - - - - ------------------------------------------------------------ ---------------------------- ---

30-25 INCREASE I N  PC02 

A o  IS GREATER  THAN ' LAUNCH 
OR E�UAL TO ' 
7 o 6  MM HG I 

B o  GREATER THAN OR 
EQUAL TO 
7 o 6 �IM HG 
AND U,�ABLE TO 
DECREAS � 

' ALL 
I 

I 

I 

' LAUNCH 
I 

I 

I 

I 

' A LL 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

C o  GREATER THAN OR ' LAUNCH 
E�UAL TO 10 MMHG 1 ALL  

I 

30-26 PC02 
I N S T RUMENT AT I ON 

FA I LURE 

RULE NUMBER 30-27 
THROUGH 30-34 ARE 
RESERVED• 

I 

I 

I 

I 

I 

I 

1 ALL 

1 A o l o  CON T I NUE M I SS I ON 
I 

I 

� .  CONT I NUE M I SS I ON 

1 A o  PC02 SHOULD DECREASE BELOW 2 MM 
1 HG W I TH I N  30 M I NUTES , 
I 

I 

I 

CHANGE L I OH CAN I ST ER 1 

' B o l o  CON T I NUE M I SS I ON 
I 

I 

I 

I 

I 2 o  CON T I NUE M I SSI ON 

! A l  OPEN SU I TS AND 
B REATHE FROM 
CAB I N  

! B I  CHANGE SECOND 
L I OH CAN I S Tt::R 

1 B o 2 o  L I OH CAN ISTERS W I LL NOT BE  
1 CHANGED IN  AN UNPRESSUR I ZED CAB ! N o  

! C l  T EST PC02 SENSOR 1 B o 2 o ( C I  PC02 S ENSOR TEST---

° C o l o  CONT I NUE M I SS I ON 

1 2 o  TERMI NATE PHASE 
I 

I 

I 

I 

I 

I 

ENTER  NEXT BEST P TP  

' CON T I NUE M I SS I ON 

' USE ONBOARD C02 TAPES 

1 , I SOLAT E  SU I T  C I RCU I T  B Y  
1 D I SCONNEC T I NG Sv i T  HOSES FROM THE 
0 SPACECRAFT 

1 , SU I T  C I R  RET A I R  VALVE CLOSED 

1 o CRACK 02 METER ING VALVE TO OPEN 
I 

1 , PURGE FOR 3 0  SECONDS 

1 , CLOSED 02 METER ING  VALVE 

1 , IF ABOVE PROCEDURE RESULTS IN  A 
1 PCO READ I NG NEAR ZERO t THE PC02  
1 SENSOR I S  OPERAT I NG PROPERLY 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

M I SS I ON R EV DATE SEC T I ON GROUP PAGE 

APOLLO 14 FNL l l / l /70 AEROMED I CAL SPEC I F I C  
EQU I PMENT 30-4 



R I T EM 
-- -----

30-35 

CSM 

MEAS DESCR I P T I ON 

ELECTROCARD I OGRAM 

ELECTROCARDI OGRAM 

ELECTROCARDI OGRAM 

C02 PAR T I A L  PRESSURE 

N A S A  - M a n n e d  S pa c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT I ON 3 0  - AEROMED I CAL - CONCLUDED 

--------------------------------
I I NSTRUMENTA T I ON REUU I REMENTS I 
--- ------------------------ -----

f'CM ONBOARD T RANSDUCERS 

CJ0060J NOT D I SPL.AYED 

CJ006 1J NOT D I SPL.AYED 

CJ0062J NOT D I SPL.AYED 

CF0005P METER COMMON 

SU I T  CAB I N  DELTA P RESS CF0003P NOT D I SPl-AYED 

ORAL TEMPERATURE CL I N I CAL 
THERMOMETER 

PNEUMOGRAM CJ0200R NOT D I SPLAYED 

PNEUMOGRAM CJ0201R  NOT  D I SPl-AYED 

PNEUMOGRAM CJ0202R NOT D I SPLAYED 

LM 

C02 PART I AL PRESSURE GF 1 5 2 lP METER 

ELECTROCARDI OGRAM GT9999 NOT D I SPLAYED 

PNEUMOGRAM NOT D I SPLAYED 

PLSS 

PLSS ELECTROCARD I OGRAM GT 8 124J 

*MANDATORY TO CAB I N  CLOSEOUT 

M I SS I ON REV DATE SECT ION  GROUP 

APOLLO 1.41 FNL l l / l /170  AEROMED I CAL I NSTR  RE\.1 

M I SS I ON RULE 
CATEGORY REFERENCE 

M* 3 0-1 5 / l 6  

M* 3 0-1 5 / 16 

M* 3 0-1 5 / 16 

HD 3 0-Z / 2 7 / 2 8  

H D  3 0-3 / 1 9  

M* 3 0-Z O 

HD 3 0-1 7 

HD 3 0-1 7 

HD 3 0-1 7 

HD 

M* 3 0-1 5 / 16  

HD  3 0-1 7 

M* 3 0- 1 5 / 16 

! 

PAGE 

30-5 



I 

+ 



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 3 1  - LUNAR SURFACE OPERAT I ONS 

I GENERAL 1 

3 1- l  FOR ANY MALFUNCT I ON ON A SC I ENT I F I C  TASK t  A MAX I MUM OF 1 0  M ! NUT�S W I LL BE SPENT ON THE 
CONT I NGENCY PROCEDURE BEFORE THE TASK IS  ABANDONED W I TH THE FOLLOW I N� EXCEP T I ONS---

A •  RTG FUEL I NG-- UP TO 2 0  M I NUTES W I LL BE ALLOWED I N  EXERC I S I NG RTG FUEL I NG CONT I NGENCY 
PROCEDURES. 

B•  ALSEP PACKAGE 1 TO PACKAGE 2 CABLE C ONNECT I ON-- UP TO 20 M I NUTES WILL �E AL LOWED FOR MAK I�G 
THE CABLE CONNECT I ON .  

C o  ALSEP ANTENNA-- U P  TO 3 U  M I NUTES W I L L  B E  ALLOWED FOR ANTENNA ERECT I ON AND AL I GNMEN T •  

3 1 - 2  RESERVED 

3 1 - 3  RESERVED 

M I S S I ON R EV DATE SECT lON. 

APOLLO 14 FNL 1 1 / 1 /70  LUNAR 
SURFACE OPSo 

GROUP 

GENERAL 
SURFACE OPSo  

PAGE 

3 1-1  



R I T EM 
-- ----- · 

3 1-4 R ESERVED 

N A S A  - Man ned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 3 1  - LUNAR SURFACE OPERAT IONS 

31-5 CAMERA FRAME COUNTS NILL BE OBTA I NED  AT A SUF F I C I EN T  F REQUENCY ( AP PROX I MATELY 3D-M I NUTE 
I NTERVALS ) TO  ENABLE ACCURATE CORRELAT I ON OF SAMPLES AND PHOTOS F OR SAMPLE OR I ENTAT I ON •  

3 1-6 IN ESTABL I SH I NG THE OPERATIONAL EVA PLAN o THE TRAVERSE P LANS PREPARED BEFORE LAUNCH W I LL BE USED 
AS BASEL I NES AND MOD I F I ED AS NECESSARY TO ACCOMMODAT E  THE  ACTUAL LAND I NG PO ! NT o RAD I US OF 
OPERAT I ONS AND T I MELINE CONSTRA INTS • AND  SPEC I F I CALLY I NTEREST I NG FEATURES V I S I BLE TO THE CREWo 

31-7 THE OPERAT I ONAL EVA PLAN W I LL BE  T I ME CONSTRAI NED TO A MAX I MUM DURAT I ON OF 4o25 HOURSo 
D I STANCE CONSTRA ! �T •F ROM THE LM •  IS 3 KM WHEN THE BSLSS IS CARR I ED AND 1 KM WHEN THE 
NOT CARR I ED .  EXTENS I ONS t DETERM I NED  DUR ING  THE EVA BASED ON CONSUMABLE$ USAGE RAT ES 
COMFORT TO A MAX I MUM OF 5 HOURS • MAY BE I MPLEMENTED• PROABLE EXTENS I ON PO INTS  W I LL 
ALSEP DEPLOYMENT I FOR EVA 1 )  AND A T  TRAVERSE S I TES FARTHEST F ROM THE LM I FOR EVA 2 l  

31-8 THE CREW W I LL HAVE P R I ME RESPONS I B I L I TY FOR---

Ao  SELEC T I ON OF SAMPLES TO BE COLLECTED ,  

B e  DEC I S I ONS TO  DEPART FROM THE  OPERAT I ONAL EVAo 

C o  ON  THE SPOT  DETERM I NAT I ON OF  BEST TRAVERSE PATH  TO PROV I DE MOB I L I T Y  EASE• 

D• ON THE SPOT DETERMI NAT I ON OF ACCESSI B I L I TY OF F EATURES OF I NTERES T •  

E o  SELECT I ON O F  A SUI TABLE LOCAT I ON FOR PERFORMI NG EVA COMMUN ICAT I ONS TESTe  

F e  SELEC T I ON OF APPROPR I AT E  PLACES FOR MET /SO I L  I NTERAC T I ON EVALUAT ION ,  

Go SELECT I ON OF APPROPR IA TE  PLACES FOR LUNAR SURFACE CLOSE-UP CAMERA PHOTOGRAPHY • 

M I SS I ON R EV DATE  SEC T ION  

APOLLO 14 FNL l l / l / 70 LUNAR 
SURFACE OPSo 

GROUP 

GENERA L 
SURFACE OPSo  

PAGE 
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R I T EM 

NASA - Manned Spacecraft Center 

MI SS ION RULES 

S E C T I ON 3 1  - LUNAR SURFACE O P E RA T I ONS 

3 1 - 9  GR OU N D  I N I T I A T E D  CHANGES T O  T H E  O P ERAT I ON A L  E V A  P LAN W I L L B E  L I M I T E D .  T H E  FOLLOW I N G COND I T I ON S  

w i L L B t  D E E M E D  R E ASONABLE CAUSES F O R  GROUND I N I T I AT E D  CHANG E S .  

A o  U N E X P E C T E D  F E A T U R E S  OF S I GN I G I C ANT S C I E N T I F I C  I N T E R E S T  R E P O R T E D  BY T H E  C R E w . 

B •  CONSUMA B L E S  CONSU M P T I ON R A T E S  O R  O T H E R  COND I T I ONS N E C E S S I T A T E  C U R T A I L M E N T  O R  T E RM I N A T I ON OF 
E V A •  

c .  CONSUMAB L E S  CONSUMPT I ON R A T E S  PERM I T  E X T ENS I ON OF E V A • 

D •  ENCOU N T E R E D  OR P R OJ E C T t D  I NA B I L I T Y  TO ACCOM P L I SH S P E C I F I C  T ASKS I N  T H E  O P E RA T I ON A L  EVA 

P L AN . 

3 1 - 1 0  ONE-MAN EV A ' S  W I L L BE ALLOWED FO R COMP L E T I ON OF T H E  F O L L OW I NG AC T I V I T I E S W I TH I N  T I M E  C O N T RA I N T S o  

I N  P R I O R I T Y  ORDE R---

A •  ABOR T E D  E V A  T E RM I N AT I ON TAS K S •  

B o  CONT I NGENCY SAMPLE C O L L E C T I O N .  

C o  A L S E P  D E P LOYMENT . 

D •  COLL EC T I NG S E L E C T E D  SAM P L E S .  

E o  L R R R  D E P L O Y ME N T . 

f •  COM P R E H E N S I V E SAMPLE COL L EC T I O N .  

G o  O T H E R  T ASKS W I T H I N  T H E  CAPA B I L I T Y OF A S I N G L E  C R E WMAN • 

3 1 - 1 1  FOR ONE-MAN EV A ' S  T H E  R A D I US OF O P E RA T I ONS W I L L BE L I M I T E D  TO 3 0 0  M E T E R S  F R OM L M •  

3 1 - 1 2  F O R  S I T U A T I O NS R E QU I R I NG D E L E T I ONS O F  T A S KS T O  MAKEUP T ! ME L I N E  LAGS • T H E  FO LLOW I N G  T ASKS I N  T H E  
L I S T E D  O R D E R  W I L L B E  CONS I D E R E D  F O R  D E L E T I ON---

T B D  

R U L E S  3 1 - 1 3  T HROUGH 

3 1 - 1 5  ARE R E S E R V E D •  

M I S S I ON R EV D A T E  S EC T I O N  

APOLLO 1 4  F N L  1 1 / 1 / 7 0  LUNAR 

SURFAC E O P S .  

GROU P 

G E N E R A L  
S U R F A C E  OPS • 

PAGE 



NASA - Manned Spacecraft Cent er 

M I S S I O N  R U L E S  

SECT I ON 3 1  - LUNAR SURFACE OPERAT I ONS 

R RULE COND I T I ON/MALFUNC T I ON ' PHASE 1 RUL I NG 1 CUES/NOTES/COMMENTS 
-- ----- -------------------------------------------------------------------------------------------------

31-16  

3 1-17  

3 1- 18  

3 1-19  

3 1-20  

3 1-2 1 

3 1-22  

3 1-23  

I I I 

I I I 

I I I 

MESA W I Ll. NOT DEPLOY ' ' A , EXERC ISE  CON T I NGENCY I NOT E---
I I PROCEDURE I 

I I I EMU RECHARGE 
I 1 B o PROCEED TO ALSEP I BATTER I ES I N  
I I DEPLOYMENT • I 

I I I 

I I I 

I I I 

RESERVED I I I 

I I I 

RESERVED I I I 

I I I 

I I I 

RESERVED I I I 

I I I 

RESERVED I I I 

I I I 

SAMPLE RETURN I I I 

CONTA I NER LATCH W I LL 1  I I 

NOT LATCH I I I 

I I I 

Ao  ONE LATCH W I LL I 1 A o CONT I NUE M I SS I ON o  I 

NOT LATCH I I I 

I I I 

B o  BOTH LATCHES W I LL ' I B ,  D I SCARD SRC AND  TRANSFER ' 
NOT LATCH I I SAMPLES I N  EQU I PMENT I 

I I TRANSFER BAGo I 

I I I 

I I I 

I I I 

RESERVED I I I 

I I I 

SPEC IAL  I 1 PLACE THE SAMPLE I N  I 

ENVI RONMENTAL SAMPLE '  ' SAMPLE BAG AND D I SCARD I 

CONTA INER W I LL NOT ' ' CONTA INER I 

CLOSE I I I 

I I I 

M I SS I ON REV DATE SEC T ION GROUP PAGE 

A POLLO 14 FNL 1 1 / 1 /70  LUNAR 
SURFACE OPSo 

SPEC I F I C  
SURFACE OPS o 3 1-4 

NOT POSS I BLE • L ! OH AND 
MESA MET NOT AVA I LAB LE 



NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 3 1  - �UNAR SURFACE OPERAT I ONS 

R RULE CONDI T I ON/MALFUNC T I ON ' PHASE 1 RUL I NG 1 CUES/NOTES/COMMENTS 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

3 1-24 RESERVED 

3 1-25  R ESERVED 

3 1-26  ALS CLOSE-UP CAMERA 1 
CYC�E L I GH T  DOES NOT ' 
FUNC T I ON t 

I 
I 
I 
I 
I 
I 

3 1-27 ALS CLOSE-UP CAMERA t 
CYCLE L I GH T  REMA I NS 1 
ON FOR MORE THAN 1 0  1 
SECONDS ' 

3 1-28 

3 1-29 

3 1-30 

3 1-3 1  

3 1-32  

I 
I 
I 
I 

SC I ENT I F I C  E�U I PMENT 1 
BAY DOORS WI LL  NOT I 
OPEN I 

I 
I 
I 

RESERVED I 
I 

RESERVED I 
I 

SE� BAY DOORS W I L� I 
NOT CLOSE I 

I 
I 
I 

POSI T I VE LOSS I 
OF ANY METER I 
ON LUNAR PORTABLE I 
MAGNETOMETER I 

I 
I 

RU�ES 3 1-33  I 
THROUGH 31-�9  I 

ARE RESERVED I 
I 

M I SS I ON 

I I 
' A • I F  F LASH OCCURS CONT I �U� 1 HOLD CAM�RA ABOVE SUkFAC � t  U � P K ESS 
1 M I S S I ON 1 T R I GGER AND CHECK FOR F LASH • 
I I 
1 B .  I F  NO F �ASH REMOVE 
1 CASSETTE  AND D I SCARD 
1 CAMERA• 

1 1 F L I GH T  GOES OUT W I T H I N  1 
1 2 5 SECONDS CONT I NUE M I SS I ON ' 

' I F  L I GHT  STAYS ON REMOVE 1 
' CASSETTE  ANO D I SCARD CAMER� ' 

' ABANDON ALSEP 

I 
I 
I 
I 
I 
I 
I 
I 
' CON T I NUE  M I SS I ON 

' D I SCARD THE  
' I NSTRUMENT 
I 
I 
I 
I 
I 
I 
I 
I 

REV DATE SECT ION GROUP 

1 PLAN �XTENDED TRAVERS� A�S�P PACKAGE 
1 1 +2 t  LUNAR PORTAB�E 
1 MAGNETOMETER+ALHT ARE �OCATED IN SE� 
I BAY 

1 MET�R  Nt�DL� B�COMtS PHYSI CA��y 
1 BROKEN •  STUCK OK OTHEH� I SE UNABLE TO 
1 P ROV I DE A READ I NG• 

PAGE 

APOLLO 1 4  FNL 1 1 /l /70 LUNAR 
SURFACE OPS•  

SPEC I F I C  
SURFACE OPS . 3 1-S 



R I T EM 

3 1-40 GENERAL 

N A S A  - Manned Spacecraft Cente r 

M I S S I O N  R U L E S  

SECT I ON 3 1  - LUNAR SURFACE OPERAT I ONS 

ALSEP GENERAL OPERA T I ONAL GU I DEL I NES ARE BASED ON OBJECT I VES I N  THE FOLLOW I NG P R I O R I T I ES---

A .  PSE 

B .  ASE 

.c . S I DE 

D .  CPLEE 

E • DTREM 

F .  ENG I NEER I NG 

ALSEP DEPLOYMENT SEQUENCE I S---

31-41 THE ALSEP TURN-ON S EQUENCE IS---

A e  ASTRONAUT ACT I VATES SHOR T I NG PLUG SW I TCH ASAP AFTER DEPLOYMENT• 

B e  CREW W I LL ACT I VATE  ASTRO SW I TCH NOe 1 + 5 PER D I RECT I ON FROM THE GROUND . 
SW I TCH NO.  l W I L L  B� ACT I VATED BAS�O ON PREDICT�O AVA I LAB I L I TY OF � 8 • 2  WAT TS  
FROM THE RTG  ( SEE  F I GURE 3 · 2-2 t ALSEP SODB l •  

3 1-42 IF THE GROUND IS UNABLE  TO COMMAND A T RANSMI TTER ON AND/OR EXPEK ! MENTS ON t THE ASTRONAUT W I LL 
TURN ON ASTRO SW I TCHES N0.2  AND/OR N0.3  AND/OR N0.4  DUR I NG EVA NOe l WHEN REQUESTED FROM THE 
G�OUND • THE X M I TER  W I LL NOM I NALLY BE I N I T I ATED BY THE T R I PP I NG OF THE HOLD OFF CURRENT • THE ASE 
THUMPER AC T I V I TY W I LL BE P ERFORMED REGARDLESS OF GROUND CMO CAPAB ! L I TY e  

3 1-43 I F  ALSEP D EPLOYMENT T I ME BECOMES CONSTRAI N ED AND 
SHOR T I NG SW I TCH AND ASTRONAUT SW I TCH NO•  1 SHALL 
LEVELED AND AL I GNED. IF T H� ANTENNA I S  NOT LEVEL 
AC TUATED. ( P I CK UP HERE ON EVA NO . 2 l •  

3 1-44 RESERVED 

T HE CREW MUST 
BE ACTUATED BY 
AND AL I GNEDt  

RETURN TO  THE  LM t  T H E  
THE CREW IF THE ANTENNA 
THESE SW I TCHES SHALL NOT 

RTG 
I S  
BE 

3 1-45 A R/S  CARR I ER W I LL BE MA I NT A I NED  IN THE SAFED CONF I GURAT I ON DUR I NG THE T I M E  THE CREW IS UN THE 
LUNAR SURFACE EXCEPT TO SEND CMOS AND FOR S I TE HAND OVER 

3 1-46 THE ASE W I LL BE COMMANDED TO STAND BY I F  THE THUMPER ARM OR GRENADE ARM COMES ON W I T HOUT COMMAND 
OR CREW ACT I ON •  

3 1-47 THE PSE W I LL NOT  B£ TURNED ON OR UNCAGEO UNT I L  THE  CREW  LEAVES THE O�PLOYMENT AREA • 

M I SS I ON R EV DATE SEC T I ON 

APOLLO 14 FNL 1 1 / 1 / 7 0  LUNAR ' 
SURFACE OPS. 

GROUP 

GENERAL  
- ALSEP 

PAGE 



R I T EM 

3 1-48 CPLEE 

3 1-49 CCGE 

3 1-50 ASE 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 3 1  - LUNAR SURFACE OPERAT IONS 

A o  T H E  CPLEE W I LL BE GROUND COMMANDED TO OPERATE ASAP AFTER  DEPLOYMENT 

Bo IF  THE DUST COVER COMES OFF DUR I NG DEPLOYMENT • DU NOT R E I NSTALL AND CONT I NUE 
DEPLOYMENT 

Ao THE CCGE W I L L  BE COMMANDED TO OPERATE-SELECT TO  VER I F Y  THAT IT IS OPERABLE 
AS SOON AF TER DEPLOYMENT AS POSS I BL E .  

B o  T H E  CCGE W I L L  NOT BE L E F T  IN  OPERATE-SELECT FOR  LONGER THAN 5 M I NUTES W I T H  
T H E  DUST COVER I NSTALLED •  

c .  GROUND COMMAND 1 0 5 / 1 07  ! REMOVE DUST COVtR l W I LL NOT Bt S EN T  PR I OR TO  
OPERA T I NG THE  CCGE IN  BOTH  THE CAL  ENABLE MODE AND THt RANGe MODE  A ( NORMAL 
MODE l e  THE DUST COVER W I LL NOMI NALLY BE REMOVED  BETWEEN 2ND EVA TERM I NAT ION 
AND LM ASCENT o 

A o  FOR OPERAT I ON O F  THE ASE I N  T HE THUMPER  OR  MORTAR MODES t SUF F I C I ENT T IME 
W I LL BE ALLOWED AFTER ASE AC T I VAT I ON TO  PERM I T  GEOPHONE AMP t T EMPERATURES TO 
STABA L I Z( I U P  TO 12 M IN o l 

B o  A M I N I MUM WA I T I NG PER I OD O F  6 0  SECo  W I LL B E  ALLOWED BETWEEN ARM I NG + F I R I NG 
THE MORTARS ( FOR CHARG ING OF CAPAC I TORS ) 

c .  I F  THE CREW DOtS NOT HAVE T I Mt T O  PERFORM THt THUMPER ACT I V I T Y  AND ARM THE 
GLA ARM INGt  THE G L A  SHALL BE PR IMARY 

Do THE CMD CARR I ER W I LL REMA IN  UP WH I LE  THE ASE IS I N  OPERATE SELECT 

3 1-51  S I DE/CC I G  

A o  THE S I DE/CC I G  W I LL  B E  TURNED O N  ASAP AFTER DEPLOYMENT 

Bo THE CC IG  DUST COVER W I L L  B E  REMOVED BY -GND o CMD o ASAP AFTER DEPLOYMENT • 

RULES 3 1-52  THRU 3 1-70 ARE RESERVED 

M I S S I ON R EV DATE SECT ION 

APOLLO 14 FNI- 1 1 / 1 /70 LUNAR 
SURFACE OPS o 

GROUP 

GENERAL 
- AI-SEP 

PAGE 
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R I T EM 

NASA - Manned Spacec raft Cente r 

M I S S I O N  R U L E S  

SECT I ON 3 1  - LUNAR SURFACE OPERAT I ONS 

I GENERAL I 

THE FOLLOW I NG M I SS ION RULES APPLY TO F L IGHT  CREW I NVOLVEMENT W I T H  THE APOLLO LUNAR SURFACE 
EXPER IMENT PACKAGE ( ALSEP ) WH I L E  THE CREW IS ON THE �UNAR SURFAC� .  TH�SE RULES ARE �XCERPED 
FROM THE SYSTEMS M I SS ION RULES DOCUMENT FOR ALSEP 4 o  I SMRD FOR ALSE P NO o 4 )  AND M I SS I NG 
LETT ERS ON NUMBERS PERTA I N I NG TO GU I D E L I NES OR RUL I NG W I LL �E FOUND I N  THAT DOCUMENTo 

ALSEP OPERA T I ONAL GU IDEL I NE 

3 l-7l  GENERAL 

Ao THESE ALSEP GEN�kAL OPERA T I ONAL GU ! DE L I N�S AR� �ASED ON O�JECT I V�S I N  TH� 
FOLLOW ING P R I OR I T I ES---

( l )  PSE ( 5 )  DTREM ( M5 l 5 ) 

( 2 )  ASE ( 6 )  ENGI NEER I NG 

( 3 )  S I DE 

( 4 )  CPLEE 

NOT E - R I PPLE-OFF SEQUENCE--- l )  CPLEE • 2 )  S I DE • AND � )  PSEo 

B THROUGH K - REFERENCE SMRD FOR ALSEP N0o4 

L o  THE ALSEP T URN-ON SEQUENCE I S---

( l )  ASTRONAUT ACT I VATES SHOR T I NG PLUG SWI TCH ASAP AFTER DEPLOYMENT o 

1 2 )  CREW W I LL ACT I VATE ASTRO SW I T CHES NOo l AND NO o  5 PER D I RECT I ON F ROM THE GROUND• 
SW I TCHES NO o l AND NOo 5 W I LL BE AC T I VATED �ASED ON PRED I C TED AVA I LAB I L I TY OF 
3 3 o 2  WATTS FROM THE RTG ( SEE  F IGURE 3 o 2-2 t ALSEP SOD� ) ,  

M I SS I ON REV DATE SECT ION 

APOLLO 14 FNL l l /l /7 0  LUNAR 
SURFACE DPS ,  

GROUP 

GENERAL 
- ALSEP 

PAGE 



R I T EM 

NASA - M�nned Spacecraft Cente r 

M I S S I O N  R U L E S  

SECT I ON 3 1  - LUNAR SURFACE OPERAT I ONS 

M e  I F  T H E  GROUND I S  UNABLE TO COMMAND A TRANSM I T TER ON  AND/OR �XP � R I McNTS ON t 
THE ASTRONAUT W I LL TURN ON ASTRO SW I TCHES NOo 2 AND/OR NO o 3  AND/OR N0 o4  
DUR I NG EVA  NO o l  WHEN REQUESTED FROM TH� uROUNDo  THE  TRANSM I TTER W I L L  
NOM I NALLY B E  I N I T I ATED BY T H E  T R I PP I NG O F  T H E  HOLD OFF  C I RCU I T •  T H E  ASE 
THUMPER ACT I V I TY W I LL BE PERFORMED REGARDLESS OF G�OUND CO�MAND CAPAB I L I T Y •  

N THROUGH 0 - REFERENCE SMRD FOR ALSEP NOo4 

p ,  I F  ALSEP DEPLOYMENT T I ME BECOMES CONSTRA I NED AND THE CREW MUST 
LMo THE RTG SHOR T I NG SW I TCH AND ASTRONAUT SW I TCH NO o l  SHALL BE 
THE CREW IF THE ANTENNA IS LEVE L�D AND A L I GNED. IF TH� ANT �NNA 
AND AL IGNED o THESE SW I TCHES SHALL  NOT BE ACTUATED,  ! P I CK UP  
N0 o 2 ) o  

U THROUGH R - REFERENCE SMRD FOR ALSEP NOo4 

R ETURN TO THE 
ACTUATED BY 

IS NOT LEVEL 
HERE ON EVA 

So THE COMMAND CARR I ER W I LL B E  MAI NTAI NED ON AND IN THE SAFED CONF I GURAT I ON 
EXCEPT TO SEND COMMANDS AND REMOTE S I TE HANDOV ERS FROM DEPLOYMENT I N I T I AT I ON 
UNT I L  AFTER LM L I FT-OFF TO PROV I DE ADD I T I ONAL PROTECT I ON AGA I NS T  THE 
GENERAT I ON OF SPUR I OUS COMMANDS • 

T - REFERENCE  SMRD FOR ALSEP NOo4 

U o  THE ASE W I L L  B E  COMMANDED T O  STANDBY SELECT I F  THE THUMPER ARM U R  GERNADE 
ARM WARN I NG OCCURS W I THOUT GROUND COMMAND OR CREW ACT I ON o  

3 1-72 REFERENCE SMRD FOR ALSEP NO o  4 

31-73 ASE OPERAT I ONAL GU I DEL I NES  

Ao  OPERA T I ON OF THE ASE o IN  ANY MODE t  W I L L  BE PERFORMED ONLY 
! C ENTRAL STAT I ON PACKAGE TEMP • ) I S  ABOVE -20 DEG C t  AS-2 ( f',OTOR 
IS ABOVE -30 DEG C t  AND AS-3 !GRENADE LAUNCHER ASSEMBLY T t:MP I I S  
DEGo c .  

B THROUGH D R EFERENCE SMRD FOR ALSEP NO• 4 

WHEN AS I-1  
t:lUX TEMP • )  
ABOVE -30 

E o  FOR OPERAT I ON O F  THE ASE I N  T HE THUMPER OR MORTAR MODES • SUF F I ( I ENT T I ME 
W I LL BE A LLOWED AFTER ASE ACT I VA T I ON TO PERM I T  GEOPHONE AMPL I F I �R 
TEMPERATURES TO STABI L I Z E •  I UP TO l �  M I NUTES , ) 

F THROUGH K - REFERENCe SMRD FOR ALSEP NOo  4 o  

L o  IF  THE CREW DOES NOT HAVE T I ME T O  D O  T H E  THUMPER  ACT I V I TY AND ARM T H E  GLA t 
ARM I NG THE GLA SHALL BE P R I MARY . 

31-7� THROUGH 3 1-132  - REFERENCE SMRD FOR ALSEP NO• 4 

M I S S I ON REV DATE SECT ION 

APOLLO 1 4  F NL 1 1 / 1 /70  LUNAR 
SURFACE OPS o 

GROUP 

GENERAL 
- ALSEP 

PAGE 
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R I 

--
I 
I 

ULE I OND I T I ON/MALFUNCT I ON ' 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

SECT I ON 3 1  - LUNAR SURFACE OP ERAT I ONS 

PHASE RUL I NG I CUES/NOTES/COMMENTS 
----- ----------------- ------------------------- ------------------------------- -----------------------

I 
I 

1 • 1 3 3  DU� I NG DEPLOYMENT 
GROUND I S  UNABLE 
TO COMMAND 
TO H IGH B I T  RATE.  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3 1 - 1 3  REFERENCE SMRD FOR 1 
ALSEP NOo 4 ' 

3 1 - 1 3  DU� I NG DEPLOYMEN T o  
GROUND UNABLE TO 
COMMAND ASE TO 
OPERA T E o  

M I SS I ON 

I I 
1 A o  SEE RULE 3 1•101  1 ( ALSEP 4 SYSTEMS M I S S I ON RULES ) 
1 B o  ( 1 l  HAVE THE CREW 1 

' AC T I VATE SW I TCH NO, 4 o  FOR 1 

' THUMPER ACT I V I TY •  1 

1 t 2 l  A T  COMPLE T I ON OF 1 SW I TCH NO 5 W I LL BE TURNED CCW JUST 
' THUMPER ACT I V I TY o  ATTEMPT 1 P R I OR TO CREW DEPART I NG AREAo 
1 TO COMMAND TO HBR OFF 1 
1 ( CMD 005 )  PK IOR TO TURN I NG 1 
' SW I TCH NOo 5 CWo  1 

' A •  SEE RULE 3 1· 10 1  1 t ALSEP 4 SYSTEMS M I S S I ON RULES ) 
1 B o P R I OR TO THUMPER MODE··- ' TH I S MALFUNCT I ON CAN RESULT FROM A 
' ( 1 )  HAVE CREW ACT I VATE 1 TOTAL CMD SYS T EM FA I LURE OR A S I NGLE 
' SW I TCH NOo 4 1 CMD GAT E  FAI LURE THE RUL I NG APPL I ES 
1 ( 2 )  CMD T O  NBR ( CMD 005• 1 I N  E I THER CASE 
I HBR-OFF l I 

' ( 3 )  CM TO HBR ( C1'1D 003• 1 
1 HBR SEL l WHEN 1 
' GEOPHONE NOo  2 I S  1 

1 I MPLACED 1 
1 ( 4 )  CMD TO NBR 1 
I ( CMD 005-HBR OFF ) I 

1 AT  COMPLET I ON OF 1 
1 THUMB ER MODE 1 

' ( 5 )  TURN SW I TCH NO 5 CW 1 STEP  5 PUTS ASE I N  STAND-BY SELECT 
1 AS I N  NORMAL 1 ALSEP I N  NBR 
1 DEPLOYMENT SEQUENCE 1 
I I 
' ( 6 )  AFTER GLA ARM I NG AND 1 STEP  6 AND 7 L EAVE ASE I N  OPERATE 
' SAF I NG P I N  REMOVAL• 1 SELECT ALSEP I N  NBR o ASE W I LL NOT 
1 AC� I VATE SW I TCH NOo 4 1  SURV I V E  LUNAR N I GHT I N  OPERATE 
1 AF TER TURN I NG SW I TCH 1 SELEC T  
1 NOo 5 CCW 1 
1 ( 7� CMD TO NBR t CMD 00�- 1 
I HBR OFF ) ' 

REV DATE SECT ION GROUP PAGE 

APOLLO 14 FNL 1 1 / 1 /70 UNAR �URFACE OPS o 
GENERAL 
- ALSEP 31-10 



NASA - Manned Spacec raft Center 

M I S S IO N  R U L E S  

SECT I ON 3 1  - LUNAR SURFACE OPERAT I ONS 

R • puLE 1 OND I T I ON/MALFUNCT iuN 1  PHASE 1 RUL I NG 1 CUES/ NOT ES/COMMENTS 
-- ---- ------------------------------------------------------------------------------------------------

I I I 
I I I 
� 1- 1 31 REFERENCE SMRD FOR I 

ALSEP NO• 4 I 

3 1- 1 3  AS ! FA I LS TO 

DETONATE • 

I 
I 
I 
I 
I 
I 
I 
I 
I 

3 1- 1 38  THROUGH I 
3 1-143  REFERENCE 1 
SMRD FOR ALSEP NO• 4 1  

3 1 - 1 4  S I DE DUST COVER 
COMES OFF DUR I NG 
DEPLOYMENT 

I 

3 1-145 T HROUGH 1 
3 1-150  REFERENCE 1 
SMRD FOR ALSEP N0.4 1 

3 1 - 1 5  CPLEE DUST COVER 
COMES oFF DUR ING 
DEPLOYMENT . 

M I SS I ON 

' A • ATTEMPT TO F I RE AGA IN •  1 
I 
' B •  GO TO NEXT ASl t BUT 
1 CONT I NU E  T O  ATTEMPT TO  
1 F I RE IN TH� SAME 
1 LOCAT ION UNT I L  AN AST 
' DOES F I RE 

I 
I 
I 
1 
I 
1 DO NO R E I NSTALL 

I 
I 
1 
I 
I 
I 
1 DO NO R E I NSTALL 

REV DATE SECT ION GROUP 

1 EVEN SPAC I NG OF AS I  F I R I NG IS MORE 
1 I MPORTANT THAN TOTAL D I STR I BU T I ON OF 
1 F I R I NGS 
I 
I 
I 
I 
I 
I 
I 
I 
1 CONT I NUE DEPLOYMENT . 
I 
I 
I 
I 
I 
I 
1 CONT I NUE DEPLOYMENT•  

PAGE 

APOLLO 14 FNL 1 1 / 1 / 7 0  LUNAR 
SURFAC E OPS. 

GENERAL 
- A L S E P  3 1- 1 1 
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R I T EM 

AC 
ACA 
ACCEL 
ACCUM 
ACS 
ACT 
ADEG 
AEA 
AELD 
AFD 
AFETR 
A/G 
AGS 
ALDS 
ALT 
AM 
AMP 
ANT 
AOA 
AOH 
AOT 
APS 
APS 
AR IA  
ASA 
ASAP 
ASC 
ATCA 
ATP  
ATT  
AUX 
AZUSA 

BA 
BAP 
BAT 
BOA 
B/H  
BMAG 
BRSO 
BSE 
BTU 

CAL 
CASTS 

CB 
CCATS 

c c w  

CDH 
COP 
CDR 
CDU 
CES 
CEVT 
CFM 
C I F  
C I M  
CKT 
CLTC 
CM 
CMC 
CMD 
CMP 
CIO 
C02 
COAS 
COl  
COMM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  

APPEND I X  A - ACRONYMS AND SYMBOLS 

A LT ERNAT I NG CURRENT 
A T T I TUDE CONTROLLER ASSEMBLY 
ACCELEROMETER 
ACCUMULATOR 
A T T I TUDE CONTROL AND STA B I L I ZA T I ON SYSTEM 
ACTUATOR 
AUX I L I ARY D I SPLAY EQU I PMENT GROP 
ABORT ELECTRON ICS  ASSEMBLY  
ASCENT ENG INE  LATCH I NG DEV ICE 
ASS I STENT F L I GHT  D I R ECTOR 
A I R  FORCE EASTERN TEST RANGE 
A I R-TO-GROUND 
ABORT GUI DANCE SYSTEM 
APOLLO LAUNCH DATA SYSTEM 
ALTERNATE 
AMPL I TUDE MODULAT I ON 
AMPERE ( S l  
ANTENNA 
ANGLE OF ATTACK 
APOLLO OPERAT I ONS HANDBOOK 
AL IGNMENT OPT I CAL T E LESCOPE 
ASCENT PROPULS ION SYSTEM 
AUX I L I ARY PROPULS I ON SYSTEM 
APOLLO RANGE I NS TRUMENTAT I ON A I RCRAFT 
ABORT SENSOR ASSEMBLY 
AS SOON AS PRACT I CAL 
ASCENT 
ATT I TUDE T RANSlAT I ON CONTROLLER ASSEMBLY 
ALT ERNATE TARGET PO I NT 
A TT  ! TUDE 
AUX I L IARY 
ELECTRON I C  TRACK I NG AND VECTOR ING 

SYSTEM ETR 

BANK ANGLE 
BEST ADOP T I V E  PATH 
BATTERY 
BERMUDA MSFN REMOT ED S I TE 
BLOCK HOUSE 
BODY MOUNT ED ATT I TUDE GYRO 
BERMUDA RANGE SAFETY OFF I CER 
BOOSTER SYST EMS ENGI NEER 
BR I T I SH THERMAL UN I T  

CAL I BRATE 
COUNTDOWN AND STATUS T RANSM I SS I ON 

SYSTEM 
C I RCU I T-BREAKER 
COMMAND o  COMMUN I CA T I ONS o  AND TELEMETRY 

SYSTEM 
COUNTERCLOCKW ISE  
CONSTANT DELTA HE I GHT 
COMMAND DATA PROCESSOR 
COMMANDER 
COUPL I NG DATA UN I T  
CONTROL ELECTRON I CS SYSTEM 
CONT I NGENCY EXTRA VEH I CULAR TRANSFER 
CUB I C  FEET PER M I NUTE 
CENTRAL I NSTRUMENTAT I ON FAC I L I TY 
COMPUTER I NPUT MAT R I X  
C I RCU I T  
C H I EF LAUNCH V E H I C LE T ES T  CONDUC T OR 

COMMAND MODULE 
COMMAND MODULE COMPUTER 
COMMAND 
COMMAND MODULE P I LOT 
CUTOFF 
CARBON D IOX I DE  
CREW  OPT ICAL AL I GNMENT S I GHT 
CON T I NGENCY ORB I T  I NSERT I ON 
COMMUN I CAT ION  

M I SS I ON REV DATE SEC T I ON 

APOLLO 14 FNL 1 1 / 1 /70  ACRONYMS AND 
SYMBOLS 

-- · -----

CONF 
CONTROL 
CP 
CRO 
CRYO 
C S I  
CSM 
CTE  
cvs 
CVTS 
cw 

C&W 
C Y I  

DAP 
DB 
DC 
DCA 
DCS 
DOD 
DECA 
DEDA 
DEG 
DESC 
DF I  
OK  
DKD 
DOD 
DPS 
ORA 
DRS 
DSC 
DSE 
DSKY 
DTO 
DITV  

ECS  
EDS  
EECOM 

EKG 
EMR 
EMS 
EMU 
ENG 
EPS 
ERR 
ESE 
ETDM 

ETR  
EVA 
EVAP 
EVT 
EVVA 

F/A  
F C  

FCSM 

FD 
FOA l 

FDO 
F I CO 
F I G  
F I TH 

GROUP 

CONF ERENCE 
LM GNC SYSTEMS ENGI NEER 
COMMUN I CAT I ONS PROCESSOR 
CARNARVON MSFN REMOTED S I TE 
CRYOGEN ICS  
CONC EN T R I C  SEQUENCE I N I T I ATE  
COMMAND SERV I CE MODULE 
CENTRAL T IM I NG EQU I PMENT 
CONT I NUOUS VENT SYSTEM 
CH I �F VEHI CLE TEST SUPV I SOR 
CLOCKW ISE  
CAUT I ON AND  WARN ING 
CANARY I SLAND 

D I G I TAL AUTO P I LOT 
DEADBAND 
D I RECT CURRENT 
D I G I TAL COMMAND ASS EMBLY 
D I G I TAL COMMAND SYSTEM 
D I G I TAL D I SPLAY DR I VER 
DESCENT ENG INE  CONT ROL ASSEM�LY 
DATA ENTRY ANU D I SP LAY ASSEMBLY 
DEGREE 
DESCEN T 
DEVELOPMENT F L I GHT I NSTRUMENTAT I ON 
DOCK 
DOCKED 
DEPARTMENT OF  DEFENSE 
DESCENT PROPULS I ON SYSTEM 
D I SCRETE RECOVERY AREA 
DATA REC E I V I NG STAT ION 
DYNAMI C STANDBY COMPUT ER 
DATA STORAGE EQU I PM ENT 
D I SPLAY KEYBOARD 
DETA I LED TEST OBJEC T I VE 
D I G I TAL TO TELEV I S I ON 

ENV I RONMENTAL CONTROL SYSTEM 
EMERGENCY DETECT I ON SYSTEM 
ELECTR I CAL , ENVI RONMENTA L •  AND 

COMMUN I CAT I ONS 
ElEC TROCARD I OGRAM 
ERROR MON I TOR REG ISTER  
ENTRY  MON I TOR I NG SYSTEM 
EXTRA-VEH I CULAR MOB I L I T Y  UN I T  
ENG I NE 
ELECTR I CAL POWER SYSTEM 
ERROR 
ELECTRON I C  SUPPORT EQU I PMENT 
RANGE SAFETY SUPERV I SOR KSC 

CALLOUT 
EASTERN TEST RANGE 
EXTRA-VEH I CULAR ACT I V I T Y  
EVAPORATOR 
EXTRA-VEH I CULAR TRANSFER 
EXTRA-VEHI CULAR V I SOR ASSEMBLY 

FORWARD/AFT 
F U E L  C E L L  OR F L I GHT C O N T R O L  

FL I GHT COMBUST I ON STAB I L I TY 
MONI TOR 

FL I GHT D LRECTOR 
FL IGHT D I RECTOR ATT I TUDE 

I ND I CATOR 
F L I GHT DYNAM I CS OFF I CER  
F L I GHT DYNAM I CS OFF ICER  
F I GURE 
F I RE I N  THE HOLE 
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F �  
FM  
FPS 
FQR 
FTP  

G 
G&C 
GASTA 

GB I 
GOA 
GDC 
GET 
GET  I 
GMT 
GMT�O 
G&N 
GN2 
GNC 
GNCS 
GND 
GRR 
GSFC 
GTS 
GU I DO 

H 2  
H20 
HA 
HAW 
HBR 
HF 
HP 
HS 
HZ 

I C  
IGA  
I MU 
I NJ 
! NST 
INV 
! P  
! R I G  
I SO� 
ISS  
! U  
I VT 

, I 

FULL. L I FT 
FREQUENCY MODU�A T ! ON 
F EET  PER SECOND 
F L I GHT  QUAL I F I CA T I ON RECORDER 
F I XED THROTT LE PO I NT 

GRAV I T Y  
GUI DANCE AND CONTROL. 
G IMBAL. ANGLE SEQUENCE T RANS�AT I ON 
ASSEMB�Y 
GRAND BAHAMA I S�AND 
G ! MBA� DR I VE  ASSEMBLY 
GYRO D I SPLAY COUPLER 
GROUND ELAPSED T IME 
GROUND ELAPSED T I ME OF I GN I T I ON 
GREENW I CH MEAN T I ME 
GREENW I C H  MEAN T I ME OF L I F TOFF 
GUI DANCE AND NAV I GAT ION 
GASEOUS N I TROGEN 
GUI DANCE NAV I GAT I ON CONT ROL. 
GUI DANCE •  NAV I GAT I ON t  AND CONTROL. SYSTEM 
GROUND 
GUI DANCE REFERENCE RELEASE 
GODDARD SPACE FL I GHT  CENTER 
G I MBAL. T R I M  SYSTEM 
GUI DANCE OFF ICER  

HYDROGEN 
WATER 
H E I GHT  OF APOGEE 
HAWA I I  
H I GH-B I T-RAT E 
H IGH FREQUENCY 
H E I GH T  OF P E R I GE E  

H I GH-SPEED 
HERTZ 

I NT ERCOMMUN I CAT I ONS EQU I PMENT 
I NNER G I MBAL. AX I S  
I NERT I AL.  MEASUREMENT UN I T  
I NJECTOR 
I NSTRUMENTAT I ON 
I NVERTER 
I MPACT PO INT  OR I MPACT PRED I C T ION 
I NERT I AL. RATE I N TEGRAT ING  GYRO 
I SOLAT I ON 
I NERT I AL.  SUBSYSTEM 
I NSTRUMENTAT I ON UN I T  
I NTRAVEH I CUL.AR TRANSFER 

JD J ET DR I VER 

KOH 
KSC 

L.B 

L.BR 

L.CG 

L.ES 

L.ET 

L.GC 

L.H2 

L. I OH 

L.M 

POTASS I UM HYDROX IDE  
KENNEDY SPACE CENTER 

POUND 
L.OW-B I T-RATE 
L I QU I D  COOL I NG GARMENT 
LAUNCH ESCAPE SYSTEM 
LAUNCH ESCAPE TOWER 
LM �U IDANCE COMPUTER 
L IQU I D  HYDROGEN 
L I TH I UM HYDROX I DE 
LUNAR MODULE 
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LMDE 
L.MP 
L/0  
LOI 
LOS 
LOX 
L./R  
LV  
L./V  
L.VDA 
L.VDC 

MAL.F 
MCC 
MCC 
MC&W 
MDAS 
MED 
MESC 
MFCO 
MFV 
MGA 
M I L.  
M I T E  

MNFL.D 
M&O 
MOC 
MSFN 
MSK 
MSTC 
MTVC 
MUX 

NASA 

NCC 
NM 
NPV 
NSR 

02 
0/B 
ODOP 
OGA 
OMSF 
OPS 
ORDEAL. 

OX l D  

PAFB 
PAM 
PB 
PC 
PCM 
PCMGS 

PC02 
PDS/DD 

PGA 
PGNCS 

PGNS 

GROUP 

L.M DESCENT ENG INE  
LM  MODULE P I LOT 
L I F TOFF 
LUNAR OR� I T  I NSERT I ON 
L 1  NE-OF-SI GHT 
L. I UU I D  OXYGEN 
LEFT/R I GHT 
L.OW-VOL. TAGE 
LAUNCH VEH I C � E  
LAUNCH VEH ICLE  DATA ADAPTER  
LAUNCH VEH ICLE  D I G I TAL. COMPUTER  

MALFUNCT I ON 
M I S S I ON CONTROL. CENTER 
M I DCOURSE CORRECT ION  
MASTER CAUT I ON AND WARN I NG 
MED I CAL DATA ACUU I S I T ! ON SYSTEM 
MANUAL. ENTRY DEV ICE  
MASTER EVENTS  SEQUENCE CONTROLLER 
MANUAL. FUEL. CUTOFF 
MA I N  FUEL. VALVE 
M ! DDL.E G I MBAL. AX I S  
MERR I T T  I SL.AND 
MASTER I NSTRUMENTAT ION T I M I NG 

EQU I PMENT 
MAN I FOLD 
MA I NTENANCE AND OPERA T I ON 
M I S S I ON OPERAT I ONS COMPUTER 
MANNED SPACE FL I GHT NETWORK 
MANUAL. SELECT KEYBOARD 
CSM SPACECRAFT T EST CONDUCTOR 
MANUAL. THRUST VECTOR CONTROL. 
MUL T I PLEXER 

NAT I ONAL. AERONAUT ICS  AND SPACE 
ADM I N I STRA T I ON 

COMB I NED CORRECT I VE MANEUVER 
NAU T I CAL. M I LES 
NON-PROPULS I V E  VENT 
COEL.L. ! PT ! CAL MANEUVER 

OXYGEN 
ON BOARD 
OFFSET DOPPLER AND POSI T I ON 
OUTER  G I MBAL A X I S  
OFF I CE OF MANNED SPACE FL I GHT 
OXYGEN PURGE SYSTEM 
ORB I TAL. RATE DR I VE ELECTRON ICS  

APOLLO LM 
OX I D IZER  

PAT R I CK A IR  FORCE BASE 
PULSE AMPL I TUDE MODULAT ION 
PUSH-BUT TON 
PER I CYNTH I ON 
PULSE CODE MODULAT I ON 
PULSE CODE MODULAT I ON GROUND 

STAT I ON 
PAR T I AL. PRESSURE CARBON D I OX I DE 
PLOT T I NG D i SPLAY SUBCHANNEL/OATA 

D I ST R I BUT I ON 
PRESSURE GARMENT 
P R I MARY GU I DANCE 

CONTROL. SYSTEM 
P R I MARY GU I DANCE 

SYSTEM LM 
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P I PA 

PLSS 
PO 
P02 
POS 
POS 
PPM 
PQGS 
PRELN 
PRESS 
P R I  
PROC 
PROP 
PSA 
PS I 
P S I D  
PSS 
PTA 
PTP  

PTV  
PU 
PUGS 
PVT 
PYRO 

<HY 

RAD 
RET  
RCS 
RCU 
RCVR 
REF 
REFSMMAT 
REQD 
RETRB 
RETRO 
REV 
RF 
RFO 
RGA 
RHC 
R I P  
RL 
RNDZ 
RP-RT 
RR 
RR 
RS I 
RSO 
RSVR 
RTACF 
RTC 
RTCC 

SIC 
SCE 
scs 
SEC 
SEC 
SECO 
SECS 
SHE 
S I G  
SLA 
SLV 
SM 
SMJC 
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PULSE I NTEGRAT I NG PENDULOUS 
ACCELEROMETER  

PORTABLE L I FE SUPPORT SYSTEM 
POWER OUT 
PART I AL P RESSURE OXYGEN 
POS I T I ON 
P R I MARY OXYGEN SYSTEM 
PARTS . P ER M I L L ION 
PROP ELLANT QUANT I TY GAG I NG SYSTEM 
PRELAUNCH 
PRESSURE 
P R I MARY 
P ROCEDURE 
PROPELLANT 
POWER SERVO AMPL I F I ER 
POUNDS PER SQUARE I NCH 
POUNDS PER SQUARE I NCH D I FFERENCE 
PAD SAFETY SUPERV I SOR 
PULSE TORQUE ASSEMBLY 
PREFERRED TARGET PO I NT 

P I TCH THRUST VECTOR 
PROPELLANT U T I L I ZAT I ON 
P ROPELLANT UT I L I Z AT I ON AND GAG I NG SYSTEM 
PRESSURE-VOLUME-TEMPERATURE 
P YROTECHN ICS  

QUANT I T Y  

RAD I ATOR 
RETRACT 
REAC T I ON CONTROL SYSTEM 
REMOT E  CONTROL UN I T  
RECE IVER  
REFERENCE 
REFERENCE STABLE MEMBER MAT R I X  
RE<.IU I RED 
RETRO E LAPSED T I ME TO  REVERSE B 
RETROF I RE OFF I CER 
REVOLU T I ON 
RAD I O  F REQUENCY 
RETROF I RE OFF I CER 
RATE GYRO ASSEMBLY 
ROTAT ION  HAND CONTROLLER 
RANGE OF I MPACT PO I NT 
ROLL LEFT  
RENDEZVOUS 
DOWNRANGE ERROR 
R ENDEZVOUS RADAR 
ROLL R I GHT 
ROLL STAB I L I T Y  I ND I CATOR 
RANGE SAFETY OFF ICER 
RESOLVER 
REAL-T I ME AUX l :  I ARY COMPUT I NG FAC I L I TY 
REAL- T I ME COMMAND 
REAL-T I ME COMPUTER COMPLEX 

SPACECRAFT  
S I GNAL COND I T I ON I NG EQU I PMENT 
S TAB I L I ZAT I ON AND CONTROL SYSTEM 
SECONDARY 
SECOND 
SUSTA i NER ENGI NE CUTOFF S- I VBCUTOFF 
SEQUENTAL EVENTS CONTROL SYSTEM 
SUPER-CR I T I CAL  HEL I UM 
S I GNAL 
SPACECRAFT LM  ADAPT ER  
SATURN LAUNCH VEH ICLE  
S ERV I C E  MODULE 
SERV ICE  MODULE JETT I SON CONTROLER 
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SODS 
SOL 
SOP 
sov 
SPAN 
SPS 
SRO 
sse 

S TBY 
sw 

SXT 

TB 
TBD 
TC 
T IC 
TCE 
TCP 
TD&E 

TDP 
TELCOM 
T EMP 
TFF  
THC 
T I G  
T L I  
TM 
TMG 
TNK 
TOK 
T PF  
T P I  
TRNS 
TRUN 
TTC 
T TY  
TVC 

U/D 
UDL 
UHF 
UNDKD 
USB 

vc 
VE l  
VGX 
VGY 
VGY 
VHF 
VLV 
VSM 

WBD 
WMS 
WT 

X FEED 
XM I T  
XMTR 

y 
YTV  

z 

GROUP 

SPAC ECRAFT OP ERAT I ONAL DATA BOOK 
SOLENO I D  
STANDARD OPERAT I NG PROCEDURE 
SHUT-OFF VALVE 
SPACECRAFT P LANN I NG AND ANALYS I S  
SERV ICE  PROPULS I ON SYSTEM 
SUPER I N T ENDENT RANGE OPERA T I ONS 
SPACE SUIT COMMUN I CATOR 
STANDBY 
SW I TCH 
SEXTANT 

T I ME BASE 
TO BE DETERM I NED 
TEST CONDUCTOR 
T ELEME TRY AND COMMUNICAT I ONS 
CONDENSER EXHAUST T EMPERATURE 
THRUST CHAMBER PRESSURE 
T RANSPORTAT I ON •  DOCK I NG AND 
EJEC T I ON 
TELEMETRY DATA PROCESSOR 
LM EECOM 
TEMPERATURE 
T I ME OF FREE FALL 
THRUST AND CONTROLLER 
T I ME OF I GN I T I ON 
TRANSLUNAR I NJECT ION  
TELEMETRY 
THERMAL METERO I D  GARMENT 
TANK 
THRUST OKAY 
TERMI NAL PHASE F I NA L I ZA T I ON 
TERM I NAL PHASE I N I T IATE  
T RANSFER 
T RUNN I ON 
T RANSLAT I ON T HRUST CONTROLLER 
TELETYPE  
THRUST  VECTOR CONTROL 

UP/DOWN 
UPDATA L I NK 
ULTRA H I GH FREQUENCY 
UNDOCKED 
UN I F I ED S-BAND 

VELOC I TY COUNTER 
I NERT I AL VELOC I TY AT ENTRY 
VELOCI TY  TO  BE GA I NED X-A X I S  
VELOC I TY TO  B E  GA I NED Y-AX I S  
VELOC I TY TO  B E  GA I NED Z-AX I S  
VERY H I GH FREQUENCY 
VALUE 
V I DEO S W I TCH I NG MAT R I X  

W I DE-BAND DATA 
WASTE  MANAGEMENT SYSTEM 
W E I GHT 

CROSSFEED 
TRANSM I T  
T RANSM I T T ER 

YAW OR Y-AX I S  
YAW THRUST V ECTOR 

Z-AX I S  
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H 
DELTA V I N  
DELTA TB 
DELTA H 
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I I I 
I I I 

ALT I TUDE 
DELTA VELOC I TY  I N  I NSERT I ON 
DELTA BURN T I ME 
DELTA ALT I TUDE 

M I SS I ON R EV DATE  SECT ION  GROUP 
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1 D I STR I BU T I ON L I ST ' 

DEPUTY D I RECTOR 

AB /KRAF T o  JR o 

D I R ECTOR OF F L I GHT OPERAT I ONS 

FA/SJOBERG • s . A ,  
T I NDALL •  H o W o  
ROSE t R o G • 
KOONS • W o E o  

F L I GHT CONTROL D I V I S I ON 

FC /KRANZ t E o F o  
LUNNEY •  G o S o  
GR I FF I N •  G o D •  
W I NDLER t M e L o  
FRANK o M e P o  
ROACH • J o W o  
BROOKS •  M o F • 

FC2/HARLAN t c , s ,  1 2 8 )  
FC3 /ALDR I CH o  A • D •  1 43 )  
FC3/BLA I R o  L o W e  1 2 )  
FC4/HANN I GAN o J e E o  1 2 5 )  

EDEl. I N o  F .  l 4 l  
FC5 /BOS T l CK o  J e C o  I H > l  
FC6/SHELl.EY o  C • B •  1 2 5 )  
FC7 /HOOVER o R ( 4 )  
FC8/SAULTZ o  J o E • 1 8 )  
P-MO-F/HAMNER o  R o S o  1 20 )  

FL I GHT SUPPORT D I V I S I ON 

FS2 /SATT ERF I ELD t J .M .  
FS63/SEGOT A o  P o  1 3 )  

SANBORN t S o D o  1 2 0 )  
FS5/STOKES • J e D o  1 3 l  

G I BSON • F o F o t JR .  
GARMAN •  J o R o  1 2 )  

M I SS I ON PLANN I NG AND ANALYS I S  D I V I S I ON 

FM/MAYER o J o P o  1 2 l  
FMl3 /PAR T I N o  R o P o  1 3 )  
FM2 /BENN E T T o  F • V •  1 6 )  
FM3 /BROWN o R o H o  1 5 )  
FM4/MCPHERS0N t J e C o  
FM5 /BERR Y o  R e  1 5 1  
FM6 / L I NE BERRY o E , C ,  1 2 1  
FM7 /CASSE T i o  M o D o  

LAND I NG AND RECOVERY D I V I S I ON 

FL /HAMMACK t J o B o  
GRANGER • H o E o  

Fl. l 2 /CORD I NE R o  D o H o  
FL2/STULKEN o  D o E •  1 3 l  
FL5/STONES I F E R o  J o C o  
FL7/CHAS E o  W o R •  

D I RECTOR OF F L I GH T  CREW OPERATI ONS 

CAl SLAYTON • D e K o  
CB /ASTRONAUT OFF I C E  1 2 5 )  

M I SS I ON R EV DATE SECT ION 
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APPEND I X  8 - D I ST R I BUT I ON L I ST 

F L I GHT CREW SUPPORT D I V I S I ON 

CF /NORTH t  W o J o  
C F l 3 /GR I MM t  D o F o  
CF 2 1 /DEMENT t  M o E o  
CF2 1 2 1FUSCH t  S o  
CF3/ALLEN t LOU I S  
CF24/CRAMER o  P o  
CFS / R I CHARD t  L oG o  ( 2 )  
CF6/0 1 NE I L t  J • W •  ( l 0 )  
CF7 /KUEHNEL t  H oA o  
CF8 / FABER t s ,  ( 3 1  
CFK/MC CAFFERT Y •  ( 1 6 1  
CF2/PEARCE tJ o  

D I RECTOR OF MED I CAL RESEARCH AND OPERA T I ONS 

DA/BERRY t C o A o t M o D o  
CATTERSON • A o D o o M o D o  
DO/MED I CAL OPERAT I ONS  ( 7 1  

PUBL I C  AFF A I RS OFF I CE 

AP /DUFF t B o  
AP3/GREEN t  D o J o  ( 5 )  

APOLLO SPACECRAFT PROGRAM OFF I CE 

PA/MC D I V I T T t  J o A o  
PC /GRAY t W oH o  
PD /KUB I CK i t  R o l. o  
PD 1 2 /M ISS I ON STAFF ENG I NEER  
PD5/GOREE t  J oF o  ( 2 1  
PD7 /KOHRS o D o  
PD7/S I LVER t Mo ( 2 5 1  
PD9/CRA ! G t  J o W o  
PE/CORCORAN t  D eM o  ( 3 )  
PF/COHEN t A .  ( 3 1  
PP32 / TASH t H o L o  ( 5 )  
P P5 /THOMPS0N t R o F o  
PT /ARAB I AN t  D o D o  
P T 3/ DATA L I BRARY ( 8 1  
APPO-KT/DOUGLAS t W o H o  
NA/BLAND t W oM o t JR o 

D I R ECTOR OF ENG I NE E R I NG AND DEVELOPMENT 

EA/FAGET t M oA o  
EAl /BONO t A o C o  
EA2 /GARO I N ER t  R o A o  
EAB/DEANS t P o H •  
EBS/MARLOW E t  G o D o t JR o 
EBB /MELL I F F t  V , C ,  

JOHNSONt G o W o  
EC /SMYL ! E t  R o E o  

HUR T t  P o f o  
EC3 /SAMONSKl t F o H o  ( 2 )  
EC4/HI NNERS o A oH o 
EC7/RADNOFSKY t M o l •  
EC9/LUTZ t C o C o  
EE l 3 /K l NGSLEY t M eG •  ( 9 1  
EG2 /COX o K o J o  
EG7/HANAWAY t  J o  
EGS /W I LSO('J t R o E o  
EG/M I T / I L-LAWTON t T , M ,  
EP /FERGUSON t R • B o  
EP2 /YODZ I S t  C o W o  ( 4 1  
EP4/POHL t H o O o  ( 3 )  
EPS/R I C E t  W o E o  ( 2 1  
ES/KOTANCH I K t  J o N o  ( 3 )  
ES12/ROGERSt W o F o  t 2 l  
EX/REDDo  B o  
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A POLLO 1 4  FNL 1 1 / l / 70 APPEND I X  B -
D I STR L I ST 

GROUP PAGE 

B-2 



R I T EM 

NASA - Manned Spacecraft Center 

M I S S I O N  R U L E S  
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F L I GH T  S A F E T Y  OFF I C E  

SM/R I C E CN ( 3 )  

R E L I A B I L I T Y  AND CERT I F I CA T I ON OFF I C E  

NB 2 / W I L L I AMS t H o L o  ( 2 )  
ND/JONES t J o A o  

D I R E C T OR OF S C I ENCE A N D  APPL I CAT I ONS 

TA /CAL I O t  A o J o  ( 3 )  
TG/FREDE N t  S o F o t D R o  
TM2 1 CRUM t E o  1 2 l  
T M 5 / S T EPHENSON W o  
T N / WR I GH T t  R o A o  1 3 )  

SKYLAB PROGRAM OFF I C E  

KM/B I SHOP t A o A o  

T R W  HOUSTON 

ROBER TSON t R o L o  ( 3 )  
TRW T E CHN I CAL I N FORMA T I ON C E N T E R •  HOUSTON OPERAT I ONS ( 2 l  
H 2 / 2 0 64-M I TCHELL R o Ao 

NOR T H  AMER I CAN ROCKWELL HOUSTON 

HARMA N t  H o A o  ( 2  l 

GODDARD SPACE F L I GH T  C ENT ER 

KNOX t C o B  o I 9 l 
CODE 8 2 1 o 1  
MANNED F L I GH T  OPERAT I ONS D I V I S I ON t  REQU I R EMENTS S EC T I ON 

I 

JOHN F o  K E NNEDY SPACE C E N T E R  NASA - MSOB 

KENNEDY SPACE C E N T E R t  �LOR I D A  
A T T E N t HO/AS T R O  O F F  ( 6 )  
C D / D E  BUS t K o t D R o  
AP-SCO / B ED D I NGF I E LD t S o  
AP-SVO/SM I TH t  A o G o  1 4 )  
LO/KAP YRAN t W o J o  
LO-OPN/DONNELLY t P o  
LO-PLN-2 / K N I GH T t  G o W o  I Z l  
LV/GRUEN E t  H o ' 
LV-ENG/R I G E L L t  I o A o  
LV-TOM- 1 /HAR T t  J o J o  
LV-TOM-4 / Y OUMANS t R o E o  
LV-GDC / L EALMAN t R o E o  
L V - I NS/EDWAR D S t  M o D o  
L S /W I L L I AM S t  J o J o  
LS-ENG-1 /GASK I NGS t R o B o  ( 4 )  

MARS o C o B o  ( 4 )  
T B C t 3 L. l 5 /PARK t J o E o  ( 2 )  
NAR t Z M l 6 /WEAVER t R o A o  ( 2 )  

MDC t 2 7 8 1 2 /SHAFF ER t J o R o  ( 2 )  
I BM t  3 N 1 /GROV I ER t  P o M o  ( 2 )  
TS /CLARK t R o L o  ( 5 )  
AP-SYM/MOO R E t  A o H o  1 6 )  
I N /SENDL E R o K o  ( 5 )  
SO/GORMAN t R o  ( 3 )  
I S -TSM2 / CLARKt B o  

BEASO N t  W o P o  
PSK /MORS E t  A o E o  
K S C  M I SS I ON D J RECTOR 1 S  OFF l C E t  R3 1 2 1  NSO B LDG 

GAC/WAT SON t J o K o  ( 6 l t  MA I L  STOP 3 0 0-6 

MARSHALL SPACE F L I GH T  C EN T E R  

MSFC / P-MO-MG R o  M I SS I O N  OPERA T I ONS OFF I C E ( 30 )  

M I SS I ON REV DATE SEC T I ON 
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APPEND I X  B - D I ST R I BUT I ON L I ST 

OFF I CE MANNED SPACEFL I GHT 

MYERS o  D o  
PETRONE •  R o  
LEE o C , M ,  
MA0-4/LAND t E , w ,  ! ZO I  
MA0-3/STOU T o  F o E o  ! 2 1  
TC /DRAPE R o  C , N ,  ! 5 1  
MOR/SCHULHERR o  R e M •  
MAT /ALLMAN t J o  

DOD MSF SUPPORT OFF I CE PAFB o FLA 

ZR2 /RAPP o J o F o t  MAJ o 
MASK o K e J ,  • COLo ! 5 1  
HOL l o  C o L . , COLo ( 2 1  
DDMS-N/DEARMAN o J o t MAJ , 
ETOOP-2 PAFB F lA t 32925 ! 7 1  

M I T  I NST o LAeORATOR I ES CAMBR I DGE o MASS o 

NEV I NS •  J o  ( 4 1  
COPPS t S o  ( 2 /  
JOHNSON t M • ( 2 I 
LARSON o Ro ( 2 I 
FELLMAN • p ,  ( 3 1  

GRUMMAN A I RCRAFT ENGI NEER I NG CORP o o  BETHPAGE o NEW YORK 

PRAT T o  Ro ! 3 5 1  

NASA o DAYTONA BEACH OPER o  P , o ,  BOX 2590 •  DAYTONA BEACH o F LA ,  3 2 0 1 5  

CAHALAN t P oF ,  MA-2D 

GENERAL ELECT R I C o  1830  NASA BLVD , HOUSTON o TEXAS 77058 

HORNSBY •  J,  CODE 753  

ATOM I C  ENERGY COMM I SS I ON 

ZS5/REM I N i o W o C o  ! 2 1  

BEND I X  
TDX/M i lE Y o  R o R o  ( Z I  

BOE I NG CORPORAT I ON 
HA04/DATA MANAGEMENT ( 4 1  

M I SS I ON R EV DATE SEC T I ON 
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CHANGE CONTROL 

l o O  I NTRODUCT I ON 

l o l  PURPOSE 

THE PURPOSE OF T H I S  APPEND I X  IS TO DEL I NEATE CHANGE CONTROL PROCEDUR�S FOR 
THE M I SS ION RULES,  TH I S W I LL I NSURE THE PROPER COOR D I NAT ION OF CHANGES o  
PROV I DE A KECORD OF PKOPOSED CHANGES ! I NCLUD I NG T H E  RAT I ONALE FOR MAK I NG 
THEM l o AND W I LL PROV I DE A MEANS FOR PROMULGAT I NG I ND I V I DUAL RULE UPDATES 
BETWEEN REV I S IONS ( I NTER I M  CHANGES ! ,  

l o 2  EFFEC T I V I TY 

NOVEMBER l o  1 970 

2 o 0  CHANGE PROCEDURES 

2 o 1  SUBMI SSiON OF CHANGES 

2 o l o l  

2 o 2  

PROPOSED CHANGES ARE SOL I C I T E D  F ROM ANY IND I V I DUAL O R  ORGAN I ZAT I ON HAV I NG A 
VAL I D  I NPUT , CHANGES O R I G I NA T I NG OUTS IDE  THE F L I GHT  CONTROL T EAM W I LL BE 
SUBM I T TED D I RECT LY TO  THE ASSI STANT F L I GHT D I RECTOR ! AFD I •  CHANGES 
OR I G I NAT I NG W I T H I N  THE F L I GHT  CONTROL TEAM W I L L  B E SUBM I T T ED TO T HE AFD V I A  
PR I ME M I SS I ON OPERA T I ONS CONTROL ROOM ( MOC R I  POS I T I ON CONCEHNEDo 

FORMAT 

PERSONS DES I K I NG TO SUBM I T  A PROPOSED CHANGE W I L L  COMPLETE ALL I T EMS ON THE  
FORM SHOWN I N  F I GURE C- 1  ! FORM MUST BE TYPED l o  ADD I T I ONAL PAGES MAY B E  USED 
IF THE SPACE PROV I DED IS NOT ADEQUATE •  THE COMPLETED OR I G I NAL FOKM AND ONE 
COPY W I LL THEN BE FORWARDED TO THE AFDo  

THE AFD W ILL  REV I EW THE FORM FOR COMPL ET ENESS AND PROPER M I SS I ON RULE 
FORMA T o  AND MAKE CORRECT I ONS AS REWU I RED, THE OR I G I NATOR W I LL BE  ADV I SED OF 
ANY SUCH CHANGES o  

APPROVAL 

COORD I NAT I ON 

THE OR I G I NATOR OF THE CHANGE MAY OBTA I N  PREL I M I NARY CONCURRENCES o  THE  AFD 
.Wl L L o  HOWEVER o OBTA I N  FORMAL CONCURRENCES OR D I SAPPROVALS ! V ERBALLY OR BY 
I N I T I AT I NG I  F ROM THE NECESSARY PERSONNEL• VERBAL CONCURRENCES W I LL BE  
I ND I CATED IN  THE  APPROPR IATE S I GNATUR� BOX o 

S I GNOF F /D I SAPPROVAL 

UPON OBTA I N I NG THE REQU I RED CONCURRENCES OR NEGA T I V E  COMMENTS o  THE AFD W I L L  
PRESENT T H E  PROPOSED CHANGE TO T HE F L I GHT  D I R�CTOR FOR F I NAL APPKOVAL OR 
D I SAPPROVAL ,  THE AFD MAY S I GN OFF OR D I SAPPROVE PROPOSED CHANGES IN T HE 
ABSENCE OF THE F L I GHT D I RECTORo 

D I SAPPROVED CHANGES 

IF A CHANGE I S  D I SAPPROVED THE AFD W I LL R� TURN THE COPY TO THE UR I G I NATORo  
A COPY OF THE REQUESTED CHANGE W I LL BE RETA I NED  FOR FUTURE  REFERENCE• 

2 o 3  PUBL I CAT I ON AND D ISTR I BUT I ON O F  I NT ER I M  CHANGES 

INTER I M  CHANGES W I LL BE  D I ST R IBUTED V I A  AN ABBREV I AT ED D I S T R I BUT I ON L I ST 
CONS I S T ING  OF THE  M I SS I ON CON TROL T EAM o PER T I NENT  NASA ORGAN I ZAT I ONS • AND 
THE APPROPR IATE  VEH ICLE  CONTRACTOR ( S l o 

3 o 0  REV I S IONS 

3 o l  DEVELOPMENT 

THE AFD W I LL COMP I LE THE EFFECT I V �  I N T ER I M  CHANGES AND CORRECT I ONS OF M I NOR 
TYPOGRAPH I CAL ERRORS I N TO  COMPLETE PAGE CHANGES TO THE BAS I C  DOCUMENT o 
! ' ' PEN AND I NK ' ' CHANGES MAY BE USED TO CORRECT TYPOGRAPH I CAL ERRORS I F  
THERE ARE N O  OTHER CHANGES I N  THE  PAGE CONCERNED • !  

M I SS I ON EV DATE ECT I ON GROUP PAGE 
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3 o 2  APPROVAL 

3 o 3  

3 o 3 o 2  

REV RULE 

S I NCE AL� I NT E R I M  CHANGES W I LL HAVE RECE I V ED P R I OR CONCURRENCES AND 
APPROVAL •  ONLY THE F L I GHT D I R ECTOR l OR THE AFD IN THE F L I GHT D I RECTOR ' S  
ABSENCE !  W I L L  B E  REQU I RED fO APPROVE REV I S I ONS ,  

PUBL I CA T I ON 

SCHEDULE 

RlV l S I ONS W I Ll BE MADE ON AN ' 1 AS  REQU I RED ' 1 BAS I S ,  

D I STR I BUT I ON 

REV I S I ONS W i ll BE P R I NTED AND D I STR I BUTED THROUGH THE NORMAl ADM I N I ST RA T I V E  
CHANNElSo  

CONDITI ON/MALFUNCTION 

NASA-MANNED SPACECRAFT CENTER 
MISS ION RULE REQUEST/REVISION DATE 

PHASE RULING NOTES/COM"ENTS 

CHANGE RAT I ONALE : 0 NEW TECHNICAL DATA 0 CLAR I F I CAT ION 

ORIGINATOR: I APPROVED: APPROVED :  

AFD : 
CAPCOM : 

NAt-E ORGAN I ZATION rnl COGNI ZANT BRANCH CHIEF FLIGHT DI RECTOR 

ssE : ___ , F I DO :  . I Guioo : ___ ]coNTROL : __ TELCOM : ___ _I0THE R ·  
O&P: 

--- AEROf'IED . ___ I RETRO : -I GNC : EECOM : j ·---
t1SC FORM 1555 (Rev. Dec 68) 

FIG. C - 1 - MI5510N RULE GHAN<OE. REQUE.ST FORM 

M I SS I ON REV DATE SECT ION 
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